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May  2,  1906. 

Dr.  W.  T.  BuLNFORD,  C.I.E.,  F.R.S.,  Vice-President, 
in  the  Chair. 

The  Secretary  exhibited  three  large  photographs  (now  in  the 
Society's  Library),  presented  to  the  Society  by  Mr.  Howard  B. 
Turner,  of  Hippopotamuses  swimming  in  a  river  in  their  native 
haunts.  

Mr.  R.  E.  Holding  exhibited  and  made  remarks  upon  a  series 
of  antlers  of  the  first  year  of  the  Roebuck,  Red  Deer,  Fallow  Deer, 
and  "Wapiti.  The  exhibit  had  special  reference  to  a  paper  read 
by  Mr.  Martin  A.  C.  Hinton  at  the  meeting  of  the  Society  held 
on  March  21st,  on  some  antlers  of  the  Red  Deer  {Cervus  elaphibs) 
which  were  obtained  from  the  Post-Pliocene  deposits  in  the 
South  of  England,  and  in  which  it  was  stated  that  '*  these  antlers 
belonged  to  individuals  that  had  suffered  testicular  injury  at  an 
early  period  of  life,  by  which  the  characters  of  youth  were 
retfuned  for  a  longer  period  than  usual." 

Mr.  Holding  pointed  out  from  the  specimens  exhibited 
(text-fig.  1,  p.  2)  that  the  long  pedicle,  suppression  of  tines,  and 
presence  of  rudimentary  offshoots  were  characteristic  of  the 
antlers  of  all  the  Oenndce  at  the  first  year  or  "  pricket "  stage,  and 
were  not  therefore  due  to  testicular  injury,  and  that  any  inter- 
ference or  injury  to  the  generative  organs,  as  in  castration,  did 
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Text-fig.  1. 


First-year  antlen  of  certain  species  of  Deer. 

A,  Red  Deer;  B,  Wapiti  Deer;  C,  Fallow  Deer;  and  D,  Roeback — showing  adven- 
titious points  marked  X  not  being  analogous  to  or  the  predecessors  of  the 
characteristic  "tines"  of  the  adult  antler.  E,  lower  portion  of  a  pair  of 
antlers  of  an  aged  Fallow  buck,  showing  reappearance  at  the  base  of  the  left 
antler  at  X  of  one  of  these  points  or  characters  of  the  immature  stage. 
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not  prolong  or  retain  youthful  characters  of  the  antlers,  but,  quite 
the  contrary,  caused  them  to  grow  irregularly  or  had  the  effect  of 
entire  suppression  of  the  antler. 

He  stated  that  very  frequently  an  aged  Stag  or  Fallow  buck 
would  throw  up  supernumerary  snags  at  the  base  of  the  antler 
(text-fig.  1,  E)  or  along  the  side  of  the  beam,  which  somewhat 
resembled,  and  were  probably  a  reversion  to,  these  immature 
characters,  and  that  there  were  several  records  of  aged  or  barren 
hinds  growing  the  simple  "  pricket "  antlers  of  the  first  year. 


Mr.  R.  I.  Pocock,  F.Z.S.,  exhibited  and  made  remarks  on  a 
specimen  of  the  Spanish  Tarantula,  Lycosa  hiapwnica,  that  had 
died  in  the  Society's  Gardens. 


On  behalf  of  Mr.  R.  C.  Punnett,  F.Z.S.,  and  himself,  Mr.  W. 
Bateson,  F.R.S.,  F.Z.S.,  exhibited  specimens  of  Fowls  illustrating 
peculiarities  in  the  heredity  of  white  plumage,  and  made  the 
following  remarks : — 

A  pure  white  breed  such  as  White  Leghorn,  crossed  with  a  dark 
breed  such  as  Brown  Leghorn,  gives  a  cross-breed  substantially 
white,  the  colour  being  recessive.  The  White  Rose-comb  Bantam, 
however,  crossed  with  a  coloured  breed  gives  ooloiu^  cross  breeds, 
the  white  being  recessive.  But  in  every  .q)ecimen  examined 
carefully  these  recessive  whites  were  found  to  have  one  or  more 
minute  ticks  of  black  pigment.  Though,  superficially  regarded, 
these  ticked  whites  would  be  classified  as  white,  experiment  proves 
them  to  be  entirely  different  in  nature.  These  facts  elucidate  the 
paradoxical  accounts  given  by  Darwin  and  others  that  Black  and 
White  Bantams  crossed  together  give  both  blacks  and  whites; 
for  the  black  may  fully  dominate  over  the  white  in  this  particular 
case.  

The  following  papers  were  read  : — 


1.  On  the  Sponge  Leucosolenia  contorta  Bowerbank,  Ascandra 
contorta  Haeckel,  and  Ascetta  spinosa  Lendenfeld.  By 
E.  A.  MiNCHiN,  F.Z.S.,  University  College,  London. 

[Received  March  Id,  1906.] 

(Plate  I.*  and  Text-figures  2-6.) 

The  Calcareous  Sponges  have  been  a  very  unfortunate  group, 
from  the  systematic  point  of  view.  From  the  time  when  Haeckel 
swept  away  all  previous  generic  names,  in  order  to  found  his  so- 
called  natural  system,  up  to  the  present  day,  scarcely  any  two 

♦  For  explanation  of  the  Plate,  see  p.  20. 
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authors  have  been  in  agreement  as  to  the  names  to  be  employed 
for  the  genera  or  as  regards  the  grouping  of  the  species,  especially 
in  the  more  primitive  and  interesting  section  of  the  Oalcarea 
Homocoela. 

The  characters,  for  instance,  by  which  Breitfuss  defines  the 
genus  Leucosolenia  of  Bowerbank(1864)  aresuchaswoidd  exclude 
from  it  all,  or  nearly  all,  the  species  which  I  should  refer  to  it, 
including,  as  I  have  shown  elsewhere,  even  Bowerbank's  type 
species  of  the  genus,  L,  hotryoides ;  while  Lendenfeld  has  always 
consistently  declined  to  make  any  use  at  all  of  the  oldest  generic 
name  amongst  the  Ascons.  In  diort,  with  the  exception,  perhaps, 
of  the  malarial  parasites,  there  is  probably  no  other  group  in  the 
animal  kingdom  in  which  the  nomenclature  is  in  so  confused  a 
state  as  in  the  Homocoela.  The  species  which  forms  the  subject  of 
the  present  memoir  illustrates  well  the  statement  just  made. 
It  is  a  veritable  comedy  of  errors  that  I  have  to  set  forth. 

The  name  Leucoaolenia  cowtorta  was  given  by  Bowerbank  in 
1866  [1]  to  certain  small  sponges  from  the  Channel  Islands — 
Guernsey,  and  the  Guliot  Caves,  Sark.  It  is  not  very  clear, 
however,  what  Bowerbank  considered  the  distinctive  characters 
of  his  species,  since  his  diagnosis  would  apply  to  almost  any  Asoon. 
He  states  that  "the  form  of  this  sponge  is  so  distinctly  different 
from  that  of  L,  hotryoides  that  ....  it  cannot  well  be  mistaken 
for  that  species  .  ,  ,  ,  L,  contoria  always  appears  to  consist  of  a 
mass  of  contorted  inosculating  fistulse.''  Further,  that  "the 
external  surface  of  L.  contoria  is  also  sparingly  furnished  with 
recumbent  acerate  spiculae,  mostly  disposed  in  a  longitudinal 
direction,  and  I  have  never  observed  like  spiculie  on  the  surface 
of  L,  hotryoides"  He  was  a  little  doubtful  if  his  sponge  were  not 
really  identical  with  Spongia  compHcctta  Montagu  (1816),  but 
came  to  the  conclusion  that  Montagu's  figure  of  compUcata  was 
"  really  a  very  characteristic  figure  of  Spongia  hotryoides  of  EUis 
and  Solander,"  and  that  therefore  the  name  compUcata  was  to  be 
rejected.  Finally,  Bowerbank  remarks  that  contorta  and  coriacea 
might  be  mistaken  for  each  other  in  the  dried  condition,  but  that 
"the  total  absence  of  defensive  spiculfe  on  the  cloacal  cavity  of 
Z.  coriacea  "  (meaning  apparently  the  gastral  rays  of  the  quadri- 
radiates)  readily  distinguishes  it. 

If  we  put  Bowerbank's  description  into  more  modem  terms,  it 
amounts  to  this — that  L,  contorta  was  characterised  (1)  by  form 
and  appearance  (contorted  inosculating  tubes),  (2)  by  the  presence 
of  triradiate,  quadriradiate,  and  monaxon  spicules.  The  term 
"  equiangular  "  applied  by  him  to  the  triradiate  systems  need  not 
be  taken  into  account,  since  he  applies  the  same  term  to  the 
sagittal  spicules  of  hotryoides.  It  is  not  necessary  to  point  out 
that  the  characters  given  by  Bowerbank  are  not  sufficient  to  define 
a  species  of  Ascon ;  and  when  it  is  seen  that  hotryoides  always 
has  monaxon  spicules,  as  I  have  shown  elsewhere,  and  thatco^Uorta 
may  frequently  lack  them  ;  that  the  specimen  of  hotryoides  from 
which  Bowerbank  figured  spicules  (Brit.  Spong.  iii.  pi.  iii.  figg.  3,  4) 
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was  really  a  specimen  of  variabilis,  while  the  specimen  of  corUorta 
of  which  the  spicules  were  figtu'ed  {I,  c,  figg.  8,  9,  10)  was  really  a 
specimen  of  camplicata ;  and  that  amongst  nine  of  Bowerbank's 
specimens  examined  by  me  I  have  found  four  distinct  species 
confused  together — to  wit,  complicata,  variahUis,  coriacea,  and 
"  Aaceikt  spinosa  Lendenfeld  " :  I  think  it  is  not  necessary  to  say 
more  in  support  of  the  statement  that  Bowerbank's  species 
corUorta  was  of  absolutely  no  systematic  value  whatever,  but 
represented  merely  an  ill-defined  jumble  of  different  species. 

In  1872  Haeckel,  in  his  'Kalkschwamme'  [2],  used  Bowerbank's 
specific  name  corUorta  for  a  sponge  which  he  described  in  detail. 
Haeckel  pointed  out  quite  rightly  that  the  external  characters  of 
corUorta  as  set  forth  by  Bowerbank  were  no  guide  whatever  to  its 
identification,  since  a  quite  similai*  mode  of  growth  characterises 
other  Ascons.  ELaeckel  therefore  diagnosed  corUorta  by  details  of 
its  spiculation.  The  diagnosis  given  is  incorrect  in  two  points, 
namely,  in  stating  that  the  monaxons  possess  a  lance-head  at 
their  distal  extremity,  and  that  the  gastoil  rays  of  the  quadri- 
radiates  are  "  curved  oralwards  " ;  two  statements  that  lead  me  to 
suspect  that  HaeckeFs  material  of  contorta  was,  like  Bowerbank's, 
contaminated  by  admixture  of  Leucoacl&nia  compUccUa,  Haeckel,  in 
his  description,  also  affirmed,  in  his  usual  manner,  definite  characters 
in  the  spiculation  without  taking  into  consideration  the  variability 
which  is  so  marked  a  feature  of  the  sponge.  It  is  a  puzzle  to  me 
how  Haeckel  arrived  at  the  definition  which  he  gave  of  Ascandra 
contorta,  since  the  specimens  named  and  identified  by  him  which 
I  have  seen  do  not  agree  with  his  description,  and  belong,  indeed, 
to  other  species — a  fact  which  easily  explains  any  errors  of 
description  on  his  part.  It  is  even  more  mysterious  that  Haeckel 
should  have  considered  his  corUorta  identical  with  Bowerbank's 
coniorta,  since,  of  Bowerbank's  specimens  examined  by  me,  eight 
in  all,  not  one  agrees  with  HaeckeFs  diagnosis !  These  enigmas 
are  not,  however,  of  importance  to  the  present  enquiry.  Taking 
Haeckel's  description  as  it  stands,  and  allowing  for  a  certain 
mamn  of  inaccuracy,  I  have  been  able  without  difficulty  to  refer 
to  HaeckeFs  Adcandra  coiUorta  a  sponge  extremely  abundant  on 
the  Mediterranean  coasts  of  France,  and  occurring  elsewhere 
also.  As  I  have  stated  in  a  previous  memoir,  I  consider  that 
where  previous  writers  leave  us  in  doubt  as  to  the  characters  of  a 
species,  HaeckeFs  description  fixes  the  application  of  the  name. 
I  will  proceed  now  to  describe  the  sponge  which  I  regard  as  the  true 
corUorta,  and  then  to  consider  the  synonymy  and  application  of 
the  name. 

Ascanfkdra  corUorta  H.  is  a  species  which,  for  reasons  stated 
elsewhere  [4,  &c.],  I  refer  to  the  genus  Clathrina  Gray  (1867).  It 
has  a  closely  reticulate  mode  of  growth,  equiangular  triradiate 
systems,  collar-cells  with  basal  nucleus,  and  parenchymula  larva ; 
all  these  being  characters  which  make  up  my  diagnosis  of  the 
genus  ClcUhrina, 
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The  specimens  of  this  sponge  which  I  have  studied  nearly  all 
came  from  Banyuls-sur-Mer,  where  this  species  is  extremely  abun- 
dant. By  the  kindness  of  Monsieur  Topsent,  however,  I  have 
seen  a  specimen  from  Roscoff,  not  differing  in  any  respect  from  the 
Mediterranean  specimens.  The  sponge  therefore  has  a  wide  range 
of  distribution,  and  is  almost  certainly  to  be  ranked  a&  a  member 
of  the  British  Fauna,  though  it  does  not  appear  to  be  common  on 
our  coasts.  Hanitsch  has,  indeed,  recorded  it  from  Liverpool : 
I  have  no  reason  to  doubt  the  correctness  of  this  record 
beyond  the  fact  that  my  experience  of  specimens  labelled  contorta 
by  the  most  eminent  authorities  has  left  me  very  sceptical  aa  to 
the  correctness  of  any  identification  of  this  species  which  I  have 
not  checked ;  a  scepticism  heightened,  in  the  present  instance,  by 
the  fact  that  Hanitsch  names  his  specimens  AsccUtis  contorta,  I 
may  add  that  the  sponges  named  Aaccmdra  coivtorta  by  Breitfuss 
in  various  memou's  have  nothing  to  do  with  this  species,  and 
should  not  therefore  be  taken  into  account  in  considering  its 
geographical  range. 

At  Banyuls-sur-Mer  Clathrina  contorta  is  not  only  one  of  the 
commonest,  but  also  one  of  the  largest  Ascons  occurring  there. 
Colonies  frequently  measure  8  centimetres  or  more  across.  They 
consist  of  a  massive  or  spreading  growth  of  twisted  anastomosing 
tubes,  running  in  all  planes,  and  forming  a  dense  feltwork  from 
which  arise  at  intervals  the  short,  straight,  not  very  conspicuous 
oscular  tubes,  which  reach  two  or  three  millimetres  in  height, 
and  are  of  slightly  larger  calibre  than  the  body- tubes,  as  the  basal 
growth  may  be  called.  The  body-tubes  are  centred  round  the 
oscular  tubes  more  or  less  distinctly,  and  in  the  region  of  the 
oscular  tube  the  basal  sjrstem  of  tubes  is  usually  slightly  raised  up 
to  form  a  conulus  bearing  the  oscular  tube  on  its  summit ;  but 
these  conuli  are  generally  very  shallow,  so  that  the  upper  surface 
of  the  spreading  colony  is  nearly  flat,  not  lobulated  like  that  of 
cerebrum,  nor  ciishion-like,  as  in  reticulum — two  species  occurring 
commonly  with  contorta,  but  both  very  easily  distinguished  from  it 
at  sight.  Photographs  will  make  the  external  characters  of  contorta 
clearer  than  any  description  (Plate  I.).  Of  its  allies,  it  is  perhaps 
coriacea  with  which  contorta  might  be  most  easily  confused,  on 
simple  inspection ;  the  latter,  however,  with  its  greatly  developed 
gastral  rays,  is  not  found  contracted  up,  with  closed  oscula,  like 
coriacea,  and  when  expanded  its  body- wall  is  much  thicker  and 
less  delicate. 

The  spiculation  of  Clathrina  contorta  comprises  in  typical 
specimens  all  the  three  kinds  of  spicules  found  in  calcareous 
sponges. 

The  triradiate  systems  are  equiangular,  with  the  rays  straight, 
tapering  imperceptibly  for  the  proximal  half  or  two-thirds ;  after 
that  tapering  more  rapidly  to  a  sharp  or  moderately  blunt  point 
(text-fig.  2,  \a-\f).  The  distal  extremities  of  the  rays  are  often 
irregular  in  outline,  sometimes  markedly  so.  The  rays  vary  in 
length  from  80  to  130 /i  in  different  specimens,  but  may  be  said 
to  average  90-100 /u.    The  breadth  at  the  proximal  end  of  the 
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Text-fig.  2. 


spicules  of  a  specimen  of  Clathrina  eontorta  from  Roscoff. 

Figg.  la,  triradiate;  Ib-le,  quadriradiaies  in  facial  aspect ;  1/,  abnormal  qaadri- 
radiate  with  one  basal  ray  wanting ;  1^-1 1,  qoadriradiates  in  side  riew, 
showing  c|attral  rays  in  profile ;  Ij-i  m,  monaxons  (the  spicule  represented 
by  1  m,  bang  too  long  for  the  page,  has  been  drawn  in  two  pieces). 
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ray  is  usually  8  or  9fi,  but  may  reach  12/li  ;  speaking  generally, 
slender  triradiate  systems,  with  rays  not  exceeding  10 /i  in 
breadth,  can  be  distinguished  from  thick  ones  with  rays  exceeding 
10 /ti  (text-fig.  3,  2o-2/),  In  some  specimens  the  triradiate 
systems  are  all,  or  nearly  all,  of  the  slender  type ;  in  others, 
triradiate  systems  of  the  thick  type  are  more  abundant. 

Some  of  the  triradiate  systems  develop  gastral  rays,  becoming 
quadriradiates,  and  others  do  not.  As  a  rule  the  quadriradiates 
are  more  abundant  than  the  simple  triradiates. 

In  some  specimens  there  is  a  tendency  for  the  simple 
triradiates  to  be  of  rather  stouter  build  than  the  quadriradiates, 
but  in  other  specimens  this  cannot  be  noticed. 

The  gastral  rays  of  the  quadriradiates  are  attached  at  the 
centres  of  the  triradiate  system,  and  are  remarkable  for  their 
slendemess  and  usually  also  for  their  length  (text-fig.  2,  1  ^-1  i). 
Arising  from  a  slightly  expanded  base,  the  gastral  ray  sometimes 
tapers  rapidly  to  a  point,  then  reaching  a  length  equal  to  about 
one-half  or  one-third  of  that  of  the  basal  rays  ;  but  more  usually 
the  gastral  ray  is  prolonged  to  a  considerably  greater  length  than 
the  basal  rays,  reaching  130fi,  140fi,  or  even  150 /n  in  length. 
The  gastral  ray  then  becomes  excessively  slender  for  the  distal 
half  or  two-thirds  of  its  length,  and  ends  in  a  sharp  point ;  it  is 
not  bent  oralwards  as  Haeckel  describes  it,  but  it  is  either  quite 
straight  or  irregularly  curved.  HaeckeFs  figure  of  a  quadri- 
radiate  (Kalkschwamme,  iii.  pi.  14.  fig.  6  c)  obviously  represents 
a  spicule  of  L,  compUcata  (compare  his  fig.  1  6  on  pi.  15,  Z.  c). 
Quadriradiates  are  also  to  be  found  in  which,  with  gastral  rays  of 
great  length,  are  found  basal  rays  much  shorter  than  usual 
text-fig.  2,  \  g\  text-fig.  4,  4 c) ;  these  are  probably  young  forms 
in  which  the  rapid  growth  of  the  gastral  ray  *  has  caused  it  to 
attain  its  full  length  before  the  basal  rays  have  done  so. 

In  the  thick  quadriradiates  found  in  many  specimens,  I  have 
observed  a  curious  point  with  regard  to  the  gastral  ray,  when 
seen  in  the  facial  aspect  of  the  spicule.  When  the  basal  system 
is  focussed  so  that  the  bases  of  the  rays  show  sharp  contours,  the 
origin  of  the  gastral  ray  appears  as  a  dark  central  spot  roughly 
triangular  in  outline,  each  side  of  the  triangle  being  transverse 
to  the  base  of  one  of  the  rays  of  the  triradiate  system,  and  the 
angles  of  the  triangle  rounded  off  (text-fig.  3,  2  a,  2  6).  If  now 
the  focus  is  slightly  raised,  the  base  of  the  gastral  ray  appears  as 
a  sharp  ring,  within  the  triangle.  The  dark  triangle  appears  to 
be  the  expanded  base  of  the  gastral  ray,  but  it  is  only  to  be  seen 
in  the  case  of  the  thickened  triradiate  systems,  not  in  the  slender 
ones. 

The  monaxon  spicules  of  Clathrina  contorta  vary  in  the  most 
singular  manner,  constituting  the  most  remarkable  feature  of  the 
species.    The  variations  are  best  considered,  first,  from  the  point 

*  As  I  have  describod  in  a  former  memoir  (Quart.  Jonm.  Micr.  Sci.,  n.s.  zl. 
pi.  42.  fig.  65},  the  elongated  gastral  rays  of  eontoria  are  covered  by  a  plasmodial 
mass  containmg  four  niidei,  more  than  I  have  observed  on  the  gastral  rays  of  any 
other  Asoon. 


1905.] 


8POKOE  CLATHRINA  CONTOBTA. 

Text-fig.  3. 


Spicules  of  two  ipecimenB  of  Claihrina  contorta  from  Banyuls. 

Figg.Sa  A  &,  thick  qnadrindiatM ;  ^e  it  dy  slender  quadriradiAtet ;  2«  &/, 
triradiatet;  2y,  anadrirad'Ate  showin^^  gastral  ray  iu  profile ;  2  A,  a  monaxon. 
8«  A  5,  quadnraaiatas  of  another  specimen ;  8  e-3  A,  monaxons. 
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of  view  of  substantive  variations  of  form  and  size ;  secondly,  as 
regards  numerical  variation,  that  is  to  say  abundance  of  monaxons 
compared  with  other  types  of  spicule. 

The  monaxons  are  all  of  large  size,  being  at  least  twice  as 
thick  as  the  basal  rays  of  the  triradiate  systems,  and  not  less  than 
300  fi  in  length,  allowing  for  those  which  are  apparently  not  full- 
grown.  But  in  some  specimens  the  monaxons  reach  a  size  which 
can  only  be  called  gigantic.  In  a  specimen  from  Banyuls  sent 
me  by  Topsent  (which  I  will  refer  to  as  Topsent  12  c),  the 
monaxons,  when  drawn  to  the  same  scale  as  the  other  spicules 
figured  here,  come  out  32  centimetres  in  length,  corresponding  to 
an  actual  length  exceeding  1000 /i  (1  mm.),  with  a  breadth  of 
about  50  fi  at  the  thickest  part.  Even  these  proportions  are 
exceeded  by  a  specimen  in  my  collection  from  Baiiyuls,  in  which 
the  monaxons  when  drawn  to  scale  measure  75  centimetres  in 
length,  corresponding  to  an  actual  length  of  2343  fi  (2*3  mm.). 
I  do  not  think  that  spicules  of  such  size  have  been  recorded  from 
any  Ascon.  The  large  monaxons  of  Aacandra  densa  and  A .  parus 
figured  by  Haeckel  (Z.  c.  pi.  14.  figg.  2  c,  3/)  fall  far  below  those 
that  I  have  mentioned  in  dimensions.  With  these  extraordinaiy 
variations  in  size,  the  form  and  characters  of  the  monaxons  are 
fairly  constant  (text-figg.  2  and  3,  Ij-lm,  2  A,  3c-3A).  They 
are  spindle-shaped,  pointed  at  both  ends,  slightly  curved,  some- 
times distinctly  so  when  more  slender,  or  nearly  straight  when 
very  thick.  There  is  no  lancet-head  present  at  the  distal  ex- 
tremity, as  figured  by  Haeckel ;  his  figure  {I,  c,  pi.  14.  figg.  6  rf, 
6  e)  almost  certainly  refers  to  com/>Zicato  (compare  his  figg.  I  g-l  kj 
on  pi.  15).  It  is,  indeed,  impossible  to  say  which  is  the  distal  end 
of  these  monaxons,  as  they  do  not  project  from  the  sponge  like 
the  true  (primary)  monaxons  of  other  Ascons.  Near  the  middle  of 
the  spicule,  sometimes  at  about  one-third  of  the  length  from  one 
end,  a  slight  constriction  can  be  observed,  sometimes  very  distinct, 
in  others  very  shallow,  in  others  again  represented  by  an  annular 
thickening,  and  sometimes  not  to  be  made  out  at  all.  This  con- 
striction is  more  distinct  in  young  spicules,  and  appears  to  become 
more  or  less  oblitei-ated  with  growth.  In  big  spicules  the 
contours  are  often  so  sinuous  and  irregular  that  the  primary 
constriction  may  be  masked  by  secondary  curves.  I  consider  this 
primary  constriction,  as  I  propose  to  call  it,  of  great  morphological 
importance,  as  indicating  probably  that  these  spicules  are  not 
primary  monaxons*,  comparable  to  those  of  Leucoadenia 
compUcata,  for  example,  but  in  reality  derived  from  a  triradiate 
by  loss  of  one  ray  and  shifting  of  the  two  others  into  approxi- 
mately the  same  straight  line.  In  very  young  monaxons  of 
cantorta  I  have  noticed  a  delicate  transverse  line  in  the  region  of 
the  constriction  (text-fig.  3,  36),  and  I  have  also  found  a  spicule 
of  which  it  would  be  difficult  to  affirm  whether  it  is  a  young 

*  A  primarv  monaxon  is  derived  from  a  single  mother  cell  which  divides  into  two 
formatire  cells,  thus  originating^  in  exactly  the  same  manner  as  a  single  ray  of  a 
triradiate  system. 
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monaxon  or  an  abnormal  triradiate  (text-fig.  3,  3/) ;  probably  it 
is  both  !  My  friend  Mr.  Alford  has  also  found,  in  the  slide  of 
Topsent  12  e,  four  abnormal  monaxons  which  have  additional  rays 
growing  out  laterally  and  thus  become  triradiates  (text-fig.  6, 
9  a-9  c).  In  one  of  these  (9  b)  the  three  rays  are  approximately 
equal  in  size  and  meet  at  the  angles  of  an  ordinary  triradiate. 
For  all  these  reasons  I  consider  there  is  much  to  be  said  for 
regarding  the  monaxons  of  contorta  as  secondary  monaxons 
derived  from  a  triradiate  system  by  suppression  of  one  ray  and 
hypertrophy  of  the  two  remaining,  which  become  placed  in  the 
same  straight  line,  or  nearly  so. 

The  numerical  variation  in  the  monaxons  is  not  less  re- 
markable. In  some  specimens  scarcely  any  monaxons  are  to  be 
found  ;  in  others  they  are  extremely  abundant.  Thus  in  a 
specimen  recently  examined  by  me,  I  took  a  fairly  large  piece  of 
the  sponge,  separated  the  spicules  with  Eau  de  Javelle,  and 
mounted  all  I  could  get  up  with  the  pipette,  covering  three  slides. 
After  prolonged  searching  I  found  five  monaxons  to  many 
thousands  of  triradiate  systems.  In  another  specimen  in  which 
I  could  find  no  monaxons,  Mr.  Alford  by  careful  searching  found 
two.  It  is  often  extremely  difficult  to  be  certain  if  a  specimen 
has  monaxons  or  not.  Mr.  Alford  has  kindly  undertaken  for  me 
the  task  of  counting  the  numbers  of  each  kind  of  spicule  found 
in  diflferent  specimens,  with  the  following  results : — 


1 

Specimen. 

Triradiate*. 

Quadriradiates.    t        Monaxons. 

1 

Ki^'lof     Total  of 
Monaxons    ^^^f' 
observed,   gpj^^j^ 

Actual 
number 
counted. 

Per. 
centage 
of  whole. 

Actual        Per-       Actual  ;     Per- 
number  |  centage  ,  number    centage 
counted,  lof  whole,  counted,  of  whole. 

1                i               I 

No.l      1 
(X3a^*).i 

No.  2      \ 
(?2«.2*).5 

No.  3 

No.  4      I 

(Plate LB).  5 

No.  6 

No.0     •) 

(Topeent    ;• 

12  e).       3 

03 

811 
386 
247 
146 

»>7 

8*278  + 

8-304  + 

12*612  + 

6*836  + 

6*144+ 

10*340  + 

2727 

3423 
2668 
3966 
2686 

2188 

1 
96123 +  ,      17 

91*402           11 
86168+       41 
93*668+       21 
94*644+         6 

84*806+      126 

*699  + 

294  + 
1*329  + 
*496  + 
•211  + 

4*844 

Large. 

Large. 

Very  large. 

Very  large. 

Gigantic. 

Gigantic 

2837 

3746 
3086 
4233 
2838 

2680 

ToUlfor7 
Species.  5 

1460 

1 

7*606 

17647 

91*36          221 

1*144 

1 

19818 

These  results  were  obtained  in  the  following  way : — "  Each 
specimen  was  put  into  Eau  de  Javelle  to  separate  the  spicules, 
and  after  careful  washing,  and  being  allowed  to  stand  for  some 
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considerable  time  after  each  wafihing,  the  spicules  were  transferred 
to  the  slides  by  means  of  a  pipette. 

"  Each  slide,  when  ready,  then  had  marked  upon  its  under 
surface  twenty  circular  areas,  each  being  brought  into  the  micro- 
scopic field  in  turn  and  all  spicules  in  each  area  carefully  counted. 
When  all  the  spicules  were  counted  the  circle  was  erased  and  the 
next  circular  area  dealt  with. 

"  The  counting  was  done  with  the  aid  of  a  camera  lucida  and 
three  differently  coloiu^  crayons,  thus  ensuring  that  all  spicules 
were  counted  and  counted  once  only. 

'*  Each  quadriradiate  spicule  had  a  number  in  blue  marked  upon 
it;  the  triradiate  spicules  were  marked  with  successive  red 
numbers  and  a  green  number  noted  a  monaxon.  At  each 
counting  a  check  could  be  made,  and  the  counting  was  complete 
when  each  spicule  was  seen  to  have  one  number  of  a  special 
coloiu*  upon  it." 

The  spiculation  of  Clathrina  cantoria  thus  shows,  on  the  one 
hand,  comparatively  slight  variation  in  the  triradiate  systems,  and, 
on  the  other  hand,  extraordinary  differences  in  number  and  size 
of  the  monaxons  in  different  specimens.  The  variability  is  so 
marked,  and  the  monaxons  are  frequently  so  difficult  to  find,  as 
to  suggest  at  once  a  possible  extreme  of  variation  in  which  the 
monaxons  would  be  totally  absent.  Were  this  to  occur  we  should 
have  a  variety  of  the  sponge  characterised  by  a  type  of  spiculation 
which  would  lead  to  its  being  placed,  in  many  current  systems  of 
classification,  in  a  genus  distinct  from  the  variety  in  which 
monaxons  occur. 

As  a  matter  of  fact,  I  may  state  at  once  that  the  variety  of 
contorta  in  which  monaxons  are  completely  lacking  is  very  common, 
and  it  has  been  described  by  Lendenfeld  from  the  Adriatic  under 
the  name  of  Aacetla  spinosa.  This  is  no  mere  surmise  on  my  part ; 
I  have  been  able  to  examine,  in  the  collection  of  Canon  Norman, 
a  slide  obtained  by  him  from  Lendenfeld,  and  bearing  in  Len- 
denf eld's  handwriting  the  label  "  AsceUa  spinosa.*'  Text-fig.  4, 
5  a-5  A,  represents  some  spicules  drawn  by  me  from  this  slide. 
As  will  be  seen,  the  spiculation  differs  in  no  single  particular  from 
that  of  the  true  coniorta,  except  for  the  lack  of  monaxons.  Since 
the  preparation  consists  of  tubes  of  the  sponge  mounted  whole,  it 
was  not  possible  to  obtain  profile  views  of  the  gastral  rays,  except 
at  the  torn  ends  of  the  tubes,  and  in  no  case  was  I  able  to  see  an 
unbroken  gastral  ray  in  side  view,  but  the  fragments  which  I  have 
drawn  (5y-5  h)  are  sufficient  to  prove  that  the  gastral  rays  of  this 
specimen  attain  the  degree  of  length  and  slendemess  characteristic 
of  the  species.  Lendenfeld's  specimen  is,  in  fact,  identical  in 
character  with  other  specimens  of  "  spinosa "  which  I  have  from 
Banyuls  (text-fig.  4,  6  a-6  g),  and  these  again  differ  in  no  respect 
from  the  true  cotUorta  except  for  the  absence  of  monaxon  spicules. 

If  Ascetta  spinosa  Lend,  is  to  be  regarded,  as  I  believe,  merely 
as  a  variety  of  Ascandra  contorta  H.,  how  is  this  variation  to  be 
explained  ?  The  specimens  of  apinosa  that  have  come  under  my 
notice  agree  perfectly  in  external  characters  with  contorta,  but  are 
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Text-fig.  4. 


Spicules  of  the  "  tpinoia  "  variety  of  Clathrina  eontorta. 

Figg.  4a-4/.  Spicules  of  Bowerbank's  type  o{  L^ueotolenia  eontorta  in  the  British 
Moseum  (Bowerbank  Coll.  988),  showring  gastral  rays  with  tendency  to  irregular 
currature. — Figg.  6  a-6  A.  Spicules  of  a  specimen  in  Canon  Norman's  collection 
labelled  "  Ateetta  tninota  "  in  Lendenfeld's  handwriting ;  the  elongated  gastral 
rays  (6/-6A)  are  oroken  off. — Figg.  Qa-6g,  Spicules  of  a  specimen  from 
Banyuls. 
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all  of  small  size.  The  big,  spreading  colonies  of  contorta  always 
have  monaxons.  It  is  my  belief  that  the  absence  of  monaxons  is 
simply  a  juvenile  feature,  so  to  speak,  of  the  sponge,  and  that  they 
are  only  formed  when  the  sponge  has  grown  to  a  certain  size. 
Such  changes  of  spiculation  with  age  are  probably  more  frequent 
in  sponges  than  is  usually  supposed.  For  a  parallel  case  I  need 
only  refer  to  Topsent*s  observations  on  Cliona  aetata, 

A   point   which   requires  brief    discussion,   however,   is  why 
Lendenf eld  found  only  the  spinosa-iovm.  in  the  Adriatic,  and  not  the 
corUorta-iovva^  if  these  two  forms  are  really  only  age- variations  in 
one  species.     Are  we  to  suppose  that  in  the  Adriatic  the  sponge 
does  not  acquire  monaxons  ?     In  my  opinion  the  explanation  of 
this  point  is  to  be  sought  in  quite  a  different  manner.     In  his 
*  Kalkschwamme  der  Adria  *  [3]  Lendenfeld   describes  another 
species  of  Glaihrina  occurring  commonly  in  the  Adriatic,  namely 
C,  reticulum,     I  have  also  found  this  species  very  abundant  at 
Banyuls,  and  I  possess  many  specimens  of  it ;  but  my  experience 
of  this  species  at  Banyuls  differs  sharply  in  one  respect  from 
Lendenf  eld's  observations  upon  it  in  the  Adriatic.     I  find  reticidum 
to  be  more  constant  in  external  form  and  characters  than  any 
other  species  of  Ascon,     All  the  specimens  I  have  seen — ^and  at 
one  time  I  had  some  hundreds  of  specimens,  collected  in  order  to 
obtain  the  larval  development — are  compact,  rounded,  cushion- 
like masses  of  slender,  closely-knit  tubes,  forming  a  dense  and 
finely-meshed  reticulum  from  which  arise  one  or  more  oscular 
tubes  of  much  larger  calibre  than  the  tubes  forming  the  body  of 
the  sponge.     I  have  figured  such  a  specimen  elsewhere  (4,  p.  6, 
fig.  6).     In  short  I  have  never  had  the  slightest  difl&culty  in 
recognising    reticulum    at  sight,   though  its    spiculation    often 
approaches  that  of  contorta  very  closely.     My  astonishment  was 
therefore  great  to  find  that  Lendenfeld  describes  this  sponge  as 
occurring  (at  Sebenica  and  Lessina)  in  nearly  all  the  forms  generally 
found  in  Asoons.     There  is  thus  a  great  discrepancy  between  Len- 
denfeld's  observations  and  mine  with  regard  to  this  species,  and  I  am 
inclined  to  think  that  this  is  to  be  explained  simply  by  Lenden- 
feld not  having  recognised  the  true  contorta,  but  having  confused 
it  with  reticulum.    This  is  a  supposition  which  I  am  unable  to 
prove  or  test ;  but  if  correct,  it  would  explain  why  Lendenfeld 
did  not  find  the  true  contorta  occurring  in  the  Adriatic  as  well  as 
apinosa,  and  also  why  he  finds  reticvhmi  so  variable  in  form  when 
in  my  experience  it  is  so  extremely  constant.     I  may  add,  finally, 
that  the  figures  of  monaxons  of  reticulum  given  by  Lendenfeld 
(3,  pi.  viii.  figg.  7  e-7f)  are  more  like  those  of  contorta  than  those 
of  reticulum,  though  not  exactly  like  those  of  either,  as  these 
sponges  are  known  to  me. 

I  will  now  describe  some  of  the  historically  important  specimens 
to  which  I  have  had  access,  and  I  begin  with  the  type-specimens 
of  Bowerbank's  Leucosolenia  contorta  in  the  British  Museum 
(Bowerbank  CJoll.  988).  The  "type"  consists  of  seven  dried 
specimens,  all  very  small,  stuck  on  a  card,     Tlie  largest  specimen. 
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Spicules  of  Lencasoleniaf  Sycon,  and  Clathrina, 
Figg.  7  «-7  /.  Spiculeg  of  a  specimen  in  Norman's  collection,  received  from  Bower- 
bank  with  label  LeucBiolenia  ctmtorta  and  identified  by  Haeckel  as  Ascaudra 
comtoria;  showing  spicules  of  Leueo»olenia  variabilis  (7  a-7 J),  mixed  with 
snicules  of  Sweon  sp.  {7  k,  71). — Figg.  8a-8»ii.  Spicules  of  a  specimen  in 
Konnan*s  collection  received  from  Bowerbank  with  label  Leueotolenia  eontoria ; 
showing  spicules  of  Leueatolenia  eomplicata  (8  a-SJ)  mixed  with  spicules  of 
Clathrina  eoriacea  (8  kS  m). 
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the  original  of  Bowerbank's  ^g.  7  on  pi.  iii.  of  Brit.  Spong.  vol.  iii., 
is  at  the  top  over  the  middle  of  the  c»rd  ;  the  other  six  are  in  two 
vertical  rows  of  three  each  to  right  and  left.  As  I  have  stated 
elsewhere,  I  have  examined  six  out  of  these  seven  specimens,  and 
all  of  them,  except  the  larger  one  at  the  top,  are  quite  typical 
specimens  of  Leucosolenia  complicata ;  the  large  specimen  alone  is 
a  true  Clathrina.  I  give  figures  of  its  spicules  (text-fig.  4,  4  a-4/), 
and  it  is  not  necessary  for  me  to  describe  them  in  detail,  for  it  is 
evident  from  the  figures  that  this  specimen  agrees  with  the  true 
contorta  in  all  respects  but  one,  namely,  in  that  the  monaxonsare 
wanting.  In  short,  Bowerbank's  type-specimen  of  "  Leucosolenia 
contorta,^  or,  to  be  more  accurate,  the  only  one  of  his  type- 
specimens  which  does  not  belong  to  a  species  of  prior  standing, 
is  a  specimen  of  ^^AaceUa  spinosa"  Lendenfeld  ! 

I  have  also  examined  two  other  specimens  of  Bowerbank's  *, 
given  by  him  to  Canon  A.  M.  Norman,  and  now  in  the  latter 
gentleman's  collection.  The  first  of  these  was  sent  by  Canon 
Norman  to  Haeckel,  and  returned  by  him  after  examination.  It 
has  the  following  label  in  Norman's  handwriting : — 

"  Leucosolenia  contorta  Bow. 
"  Guernsey 
, "  (A  type-specimen  from  Dr.  Bowerbank)." 

Also  a  label  in  Haeckel's  handwriting : — 

"  Ascandra  contorta  H. 
"  {Leucosolenia  contorta  Bwbk.) 
"Guernsey,  Bowerbank." 

If  any  specimen  in  the  world  ought  to  have  been  a  specimen  of 
contorta^  surely  this  ought,  bearing,  as  it  does,  a  double  testimonial 
to  character  from  the  two  founders  of  the  species.  What,  then, 
was  my  astonishment,  on  examining  the  spicules,  to  find  it  a  quite 
typical  example  of  Leucosolenia  variabilis  Haeckel !  I  figure  its 
spicules  in  text- fig.  5,  7a-7L  The  only  point  to  notice  about  them 
is  a  certain  admixture  of  Sycon  spicules  (7  k,  7  A,  which,  as  I  have 
set  forth  in  another  place,  frequently  occurs  m  preparations  of 
variabilis. 

The  second  specimen  in  Canon  Norman's  collection  bears  a 
label  in  Bowerbank's  handwriting  as  follows  : — 

"  Leucosolenia  contorta,  Guernsey." 

According  to  information  furnished  me  by  Canon  Norman,  this 
particular  specimen  was  not  sent  to  Haeckel,  but  it  is  one  of  the 
same  lot  as  the  type  sent  to  him,  and  has  an  equal  claim  to  be 
regarded  as  a  type.  Examination  of  the  specimen  shows  a  mixture 
of  Leiu;o8olenia  complicata  and  Clathrina  coriacea  (text-fig.  5, 
8a-8wi). 

*  Bowerbank  in  his  Monograph  mentions  twenty-eight  specimens  of  contortay  but 
I  have  had  access  to  only  nine  of  them.  I  do  not  know  what  has  become  of  the 
others. 
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From  the  foregoing  it  will  be  seen,  I  think,  that  the  name- 
question,  in  the  case  of  the  species  under  consideration,  is  a  tangled 
problem,  one,  indeed,  which  I  feel  some  diffidence  in  appi-oaching. 
I  could  wish,  in  fact,  as  I  have  said  elsewhere,  that  there  were  in 
existence  some  sort  of  International  Hague  Tribunal  to  which 
these  knotty  points  of  nomenclature  could  be  referred  for  arbitra- 
tion and  authoritative  settlement.  In  the  absence,  however,  of 
any  such  body,  I  extract  from  the  facts  above  set  forth  the 
following  conclusions : — 

(1)  Bowerbank*s  Le^icosolenia  contorta  was  a  jumble  of  different 
species,  and  his  description  could  not  be  used  for  identification  of 
any  particular  species.  Hence  Leticosoleiiia  contorta  Bowerbank 
is  a  iwmen  nudum,  of  no  systematic  validity. 

(2)  Haeckel's  Ascandra  contorta,  though  not  in  all  respects 
correctly  described,  can  be  applied  to  an  existing  species  of  Aicon, 
which  can  be  identified  by  his  description.  This  I  consider  the 
true  contorta :  ought  the  species,  however,  to  be  written  contorta 
Bwk. or  contorta  H.  ?  Pending  the  constitution  of  the  International 
Nomenclature  Tribunal,  in  order  to  settle  this  important  point,  I 
content  myself  in  following  Haeckel  in  calling  it  contorta  Bwk. 

(3)  Ascetta  »pino8a  Lend,  is  probably  the  young  form,  without 
monaxons,  of  contorta. 

I  arrive  therefore  at  the  following  synonymy  and  diagnosis : — 

Clathrina  contorta  (Bowerbank). 

?  Xardoa  spongioaa  Kolliker  *,  1864,  Icones  Histologicae,  Abth.  i. 
pp.  63,  64,  pi.  vii.  fig.  10,  pi.  ix.  ^gg,  6-8. 

Leuco8olenia  contorta  Bowerbank  1866,  Mon.  Brit.  Spong.  ii. 
pp.  29-32  ;  1874,  op.  cit.  iii.  pp.  7-8,  pi.  iii.  figg.  5-10. 

Leucosolenia  (Xardoa)  contorta  Gray,  1867,  P.  Z.  S.  p.  555. 

Leucosolenia  (LeiLciria)  contorta  Haeckel,  1870,  Jen.  Zeitschr. 
v.  p.  243. 

Asca^ra  contorta  Haeckel,  1872,  Kalkschwamme,  ii.  pp.  91  - 
93,  iii.  pi.  14.  figg.  6a-6e. 

?  Aaccdtia  contorta  Hanitsch,  1890,  Tr.  Biol.  Soc.  Upool,  iv. 
pp.  195  &  233. 

Ascetta  apinosa  Lendenfeld,  1891,  Zeitschr.  wiss.  Zool.  liii. 
pp.  203-205,  pi.  \4ii.  figg.  2,  16,  21,  22. 

Leucosolenia  coniorta  Topsent,  1891,  Ait;h.  Zool.  Exp.  (2)  ix. 
p.  525 ;  Bull.  Soc.  Zool.  France,  xvi.  p.  128 ;  1892,  Result.  Cam- 
pagnes  Sci.  Albert  I*',  fasc.  ii.  p.  22 ;  1894,  Rev.  Biol.  Nord 
France,  vii.  pp.  7  <fe  22. 

Clathrina  contorta  Minchin,  1896,  Ann.  &  Mag.  Nat.  Hist.  (6) 
xviii.  p.  359. 

*  Nardoa  ap<mgu>ta  Kolliker  han  been  pat  by  Haeckel  as  a  8ynon>in  of  either 
AscaUi*  cerebrum  or  A,  gegenbauri^  but  the  figures  of  the  external  form,  no  \em  than 
those  of  the  spiculation,  given  by  Kolliker,  seem  to  me  to  indicate  that  the  author 
wag  dealing  with  the  tpinoea'iorm.  of  contorta.  I  have  discussed  this  point  elsewhere 
(Quart.  Joum.  Micr.  8ci.  n.  s.  xl.  p.  533,  footnote). 

Proc.  Zool.  Soc.— 1905,  Vol.  II.  No.  II.  2 
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CkUkrina  spinosa  Minchin,  ibid. 

Leucoaolenia  spinosa  Breitfuss,  1898,  Arch,  f,  Naturges.  Ixiii.  1, 
p.  213. 

(The  following  references,  on  the  other  hand,  probably  do  not 
relate  to  the  true  contorta,) 

Ascandra  contorta  Barrois,  1876,  Ann.  Sci.  Nat.  (6)  iii.  Article 
11,  p.  35,  probably  refers  to  Leucoaolenia  compUcata, 

Leucosoienia  contorta  Carter,  1880,  Midland  Naturalist,  ii. 
p.  195.  The  author  remarks  that  "Bowerbank's  illustration  of 
the  linear  spicule  is  defective.  There  are  ttvo  forms,  quite  different 
from  each  other  and  from  Dr.  Bowerbank's  figure."  I  consider 
it  probable  from  this  statement  that  Carter  was  dealing  with  a 
specimen  of  Leucosoienia  complicaia, 

Ascandra  contorta  Breitfuss,  1898,  Arch.  f.  Naturges,  Ixiii.  1, 
p.  214,  refers  to  a  specimen  of  Leucosoienia  complicata ;  so  pro- 
bably also  the  sponge  described  and  figured  by  the  same  author  in 
Mem.  Ac.  St.  P^tersbourg,  1898  (viii.)  vi.  p.  15,  pi.  i.  fig.  1,  and 
cited  by  him  in  other  memoirs. 

And  finally  it  should  be  mentioned  that  the  numerous  specimens 
sent  out  from  Sinel  and  HorneU's  Zoological  Station,  Jersey,  are 
all,  so  far  as  I  have  seen,  specimens  of  Leiicosolenia  complicata. 

Diagnosis. — Triradiate  systems  equiangular,  with  or  without 
gastral  rays ;  the  quadriradiates  generally  more  numerous  than 
the  simple  triradiates.  Rays  of  the  triradiate  systems  tapering 
imperceptibly  for  the  proximal  half  or  two-thirds,  then  narrowing 
more  rapidly  to  a  sharp  or  moderately  blunt  point.  Gastral  rays 
.sometimes  short,  more  usually  longer  than  the  basal  rays,  very 
slender,  sharp,  and  straight  or  irregularly  curved. 

Monaxons  at  least  twice  as  thick  as  the  basal  rays  of  the  tri- 
radiate systems, — varying  in  different  specimens  from  a  moderate 
size  to  gigantic  proportions,  spindle-shaped,  usually  slightly  curved, 
and  usually  with  a  distinct  constriction  near  the  middle  of  theii' 
length  ;  sometimes  very  few  in  number,  sometimes  absent 
altogether. 

The  chief  objection  that  can  be  made,  it  seems  to  me,  with 
regard  to  my  treatment  of  the  species,  relates  to  the  position  of 
spinosa.  Naturalists  concerned  chiefly  with  the  arrangement 
of  specimens  in  bottles  on  shelves  will  perhaps  object  to  my 
"  lumping"  together  two  forms  which  can  be  separated  by  a  definite 
character,  although  by  one  only.  Those  who  reason  thus  will,  no 
doubt,  prefer  to  retain  spinosa  as  a  "species"  distinct  from 
contorta ;  in  that  case  the  type  of  Bowerbank's  contorta  belongs 
to  the  former  species,  a  fact  which  raises  alarming  problems  of 
nomenclature.  The  range  of  variation  seen  in  conUn*ta  has  its 
natural  and  logical  termination  in  the  form  spinosa^  and  justifies, 
in  my  opinion,  placing  the  latter  as  a  synonym.  Moreover  it  is 
often  extremely  difficult  to  be  certain  that  monaxons  are  really 
absent  in  a  specimen  of  "  spinosa''  They  may  be  so  scarce  that 
they  have  been  simply  overlooked. 

After  arriving  at  the  above  conclusions  with  regard  to  the 
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identity  of  contorta  and  apinoaa^  it  is  hardly  necessary  for  me  to 
express  my  opinion  with  regard  to  those  systems  of  classification 
which  define  not  only  species  but  even  genera  of  Asoons  by  the 
presence  or  absence  of  monaxon  spicules.  Before  such  a  character 
as  the  presence  or  absence  of  monaxons  can  be  used  for  systematic 

Text-fig.  6. 


Abnormal  gigantic  spicules  of  the  class  of  the  monaxoas  from  a  specimen  of  Clathrina 
contorta  from  Bianyuls  (Topsent  12  e).  Magnified  about  160  linear  (t.  e.  half  as 
much  as  the  spicules  figured  in  text-figg.  2-5). 


pui-poses,  it  is  necessary  to  understand  clearly  what  is  meant  by  a 
monaxon  spicule.  In  calcareous  sponges  a  spicule  of  this  class  may 
be  one  of  two  perfectly  distinct  things.    It  may  be,  on  the  one  hand, 

2* 
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a  primary  monaxon  spicule,  derived  fix>m  a  single  mother-cell, 
and  developing  exactly  in  the  same  way  as  a  single  ray  in  a  tri- 
radiate  system,  with  which  it  i&  strictly  homologous.  It  may  be, 
on  the  other  hand,  a  secondary  monaxon,  derived  by  modification  of 
an  entire  triradiate  system  by  loss  of  one  ray,  pei'haps  in  some  ca«es 
two  rays.  Good  examples  of  monaxons  undoubtedly  of  secondary 
nature  are  the  elbowed  monaxons  in  the  stalk  of  CUUhriiia  lacunosa 
Johnston  (renamed  Ascandra  an^ulaUt,  by  Lendenfeld).  I  believe 
also,  as  stated  above,  that  the  monaxons  of  contorta  are  to  be  regarded 
as  secondary.  It  is  clear  that  a  character  which  is  sometimes  one 
thing,  in  other  cases  quite  another  thing,  cannot  be  usefully 
employed  for  purposes  of  systematic  classification,  not,  at  least, 
until  more  is  known  about  it. 

If  Ascetta  spinosa  be  put  as  a  synonym  of  Cluikri'iia  contorta, 
it  is  seen  that  the  species  has  a  wide  range,  extending  from  the 
Adriatic  round  the  coasts  of  France  into  the  English  Channel,  and 
probably  also  on  to  the  coasts  of  Great  Britain. 

It  is  my  pleaiiant  duty  finally  to  express  my  thanks  to  f  liends  who 
have  assisted  me  in  the  preparation  of  this  memoir,  put  together 
from  obsei'\'ations  for  the  most  part  of  long  standing,  at  a  time 
when  the  strass  of  other  work,  caused  by  preparations  for  my 
departure  for  the  Tropics,  was  very  great.  My  friend  Mr.  G.  R. 
Alford,  who  is  making  a  special  study  of  the  variation  of  this 
sponge,  has  given  me  valuable  assistance,  as  will  be  eWdent  from 
the  facts  I  have  quoted  from  him  above.  Mr.  Alford  has  also 
kindly  undertaken  to  see  this  memoir  thi*ough  the  press  for  me. 
My  friend  and  pupil  Mr.  L.  R.  Oi*awshay  has  given  me  gi*eat  help 
in  preparing  the  illustrations.  Finally,  I  have  to  thank  Monsieur 
Topsent,  of  Caen,  for  his  kindness  in  sending  me  specimens  from 
Roscoff  and  elsewhere  and  for  answering  many  queries. 
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EXPLANATION  OP  PLATE  L 

Clathrina  contorta  from  Banyuls. 

A  fi-om  above ;  B  from  above,  and  C  from  the  side,  to  show  the  oscular 
tubes  (0). 
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2.  Some  Notes  u])on  the  Anatomy  of  the  Ferret-Badger, 
Helictis  personata.  By  Frank  E.  Beddard,  M.A., 
F.R.S.,  Prosector  to  the  Society. 

[Received  March  21, 1905.] 
(Text-figures  7-12.) 

The  dissection  of  a  female  example  of  Helictia  pe^'sonata,  which 
wj\s  acquired  by  the  Society  on  the  4th  and  died  on  the  14th 
November,  1904,  enables  me  to  lay  before  the  Society  some  new 
facts  in  the  anatomy  of  this  genus  of  Carnivora. 

So  far  as  I  am  aware,  the  only  zoologist  who  has  investigated  the 
anatomy  of  the  soft  parts  of  the  genus  Helictis  is  the  late  Prof. 
Garrod  *,  whose  memoir  deals  with  the  essentials  in  its  structuie. 
The  species  examined  by  him  was  Helictis  svhauranticbca.  It  is 
not  therefore  unnecessary  to  report  upon  the  anatomy  of  another 
species,  though  the  differences  between  the  two  are,  as  might  be 
expected,  but  slight.  I  deal,  moreover,  with  a  few  points  upon 
which  Prof.  Garrod  did  not  touch  in  his  account. 

§  Brain, 

The  brain  of  Helictis  subaurantiaca  has  been  described  and 
figured  (in  dorsal  and  lateral  view)  by  Prof.  Garrod  in  his  memoir 
already  refen^ed  tot.  The  figure  of  the  bmin  of  Helictis  personata 
submitted  herewith  (text-fig.  7,  p.  22)  shows  certain  differences, 
which  I  regard  as  worthy  of  record  in  view  of  the  little  knowledge 
which  we  possess  upon  the  matter. 

The  most  salient  difference  which  this  brain  shows  from  that  of 
//.  subaurantiaca  is  the  very  slight  appearance  upon  the  dorsal 
surface  of  the  intercalary  prolongation  of  the  calcarine  sulcus. 
This  furrow,  as  will  be  seen  in  the  figure  (text-fig.  7),  only 
appears  dorsally  for  a  short  distance  quite  at  the  posterior  end  of 
the  hemispheres,  and  also  of  com-se  anteriorly  where  the  two  sulci 
join  the  crucial  sulci. 

The  precnicial  sulcus  in  my  specimen  is  not  so  fully  developed, 
particularly  upon  the  left  side  (tef  t-fig.  7,  PcS,),  as  in  Garix)d's 
specimen  of  Helictis  subaurantiaca.  It  does  not  entirely  delimit 
the  ursine  lozenge  in  front. 

The  Sylvian  fissure  on  both  sides  of  the  brain  joins  the  supra- 
sylvian,  the  gyrus  anterior  to  the  Sylvian  being  apparently  depressed 
below  the  surface  of  the  hemispheres.  There  is  a  hint  of  this  in 
(Jarrod's  figure,  but  hardly  in  that  of  Dr.  Elliot  Smith,  though  it 
refers,  I  imagine,  to  the  same  brain.  The  remaining  fissures  agree 
absolutely  with  those  of  Helictis  subaurantiaca.     I  pass  on  therefore 

•  "Note»  on  the  Anatomy  of  Helictis  subaurantiaca"  P.  Z.  S.  1879,  p.  305. 
t  This  brain  is  also  figuml  in  the  Catalogue  Physiol.  Series  Roy.  Coll.  Surgeons, 
vol.  ii.  (2nd  ed.)  p.  273,  by  Dr.  Elliot  Smith. 
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to  the  arteries  of  the  brain,  which  are  most  satisfactorily  injected 
in  my  specimen  and  which  show  all  the  Arctoid  characters*. 
The  rhomboidal  area  formed  by  the  bifurcation  of  the  anterior 
spinal  and  its  junction  with  the  basilar  is  of  considerable  calibre 
and  uniform  throughout,  as  in  all  Camivora  which  have  been 
examined. 

The  vertebral  arteries  are,  however,  peculiar  in  their  mode  of 
joining  this  rhomboidal  vessel.  Each  vertebral  artery  in  fact 
divides  before  joining  the  rhomboidal,  and  each  branch  opens 
separately  into  it,  as  is  shown  in  the  accompanying  figure  (text- 
fig.  8).  The  carotids  join  the  circle  of  Willis  just  before  the 
middle  cerebral  arteries  are  given  off. 


Text-fig.  7. 


Text-fig.  8. 


Text-fig.  7. — Brain  of  Helict is  personata^  dorsal  aspect. 

Cr.  Crucial  fissure;  Lat.  Lateral  iywure;  Orb.  Orbital  fissure ;  Pc.S.  Precrucial 
fissure ;  8,S.  Supra-Sylvian  fissure. 

Text-fig.  8.— Brain  of  Helictis  ptrsonata^  ventral  aspect,  with  the  arterial  system 
shown  in  thicker  and  thinner  black  lines.    The  dotted  lines  delimit  regions  of 
the  brain. 
h.a.  Basilar  artery ;  Ca.  Carotids ;  Call.  Callosal  arteries ;  P.c,  Posterior 
cereV>ellar ;  vm.  Vertebral  arteries. 

Anteriorly  the  circle  of  Willis  is  completed  by  the  fusion  of  the 
two  callosal  arteries,  that  of  the  right  side  being  distinctly  smaller 
than  that  of  the  left. 


•  Beddard,  P.  Z.  S.  1904,  vol.  i.  p.  183. 
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The  posterior  cerebellar  arteries  ^re  asymmetrical  in  their 
origin  from  the  basilar,  the  left  being  considerably  in  front  of  the 
right. 

The  middle  cerebellar  arteries  arise  in  front  of  the  sixth  nerve. 


§  Some  Notes  on  the  Muscles. 

The  muscular  anatomy  of  the  Camivora  has  been  lately  treated 
of  in  an  exhaustive  fashion  by  Messrs.  Windle  and  Parsons*.  As 
a  supplement  to  that  paper  (which  does  not  deal  with  Helictis)  I 
am  able  to  offer  a  few  notes  upon  the  musculature  of  Helictis 
persmuUa, 

The  StemO'ftuutoid  consists  from  the  very  beginning  of  two 
parts :  the  larger  of  these  is  inserted  on  to  the  mastoid  next  and 
superficial  to  the  cleido-mastoid  muscle ;  the  smaller  part  crosses 
the  cleido-mastoid  and  joins  the  cephalo-humeral.  This  latter 
portion  of  the  muscle  has  been  spoken  of  as  a  portion  of  the 
trapezius,  with  which,  indeed,  it  is  plainly  confluent  above. 

The  Stemo-hyoid  and  Stemo-thyroid  appear  to  arise  from  the 
sternum  as  one  muscle.     I  could  find  no  tendinous  intersection. 

The  Omohyoid  is  apparently  completely  absent.  I  could  find  no 
trace  of  it.     This  muscle  is  usually  present  in  Must^lidae. 

The  Omotrachelian  has  exactly  the  relations  described  by  Windle 
and  Parsons. 

The  Rhomboideus  profundus,  which  arises  from  the  supra-spinous 
fossa  of  the  scapula  near  to  the  root  of  the  spine,  is  a  slender  muscle 
inserted  on  to  the  atlas  deep  of  the  omotracheal.  It  is  perfectly 
distinct  at  its  origin  from  the  Rhomhoidetis  cervicatis.  Its 
discovery  in  Helictis  gives  further  support  to  Messrs.  Windle  and 
Parson's  belief  that  the  muscle  is  eminently  characteristic  of  the 
Mustelidfe. 

The  Rhomboideus  capitis  has  only  a  single  origin  in  common  with 
the  Rhomboideus  cerviccdis,  not  the  double  origin  of  Ictonyx  (a  near 
ally  of  Helictis)  as  figured  by  Windle  and  Parsons. 

The  Dorso-epitrochlear  is  contiguous  to  and  hardly  if  at  all 
distingubhable  from  the  extra  head  of  the  Triceps  occiuring  in 
this  as  in  many  other  Camivora.  The  Dorso-epitrochlear  itself  is 
of  coiu-se  part  of  the  Latissimus  dorsi ;  in  passing  by  the  scapula  it 
receives  a  mass  of  fibres  from  the  lower  border  of  that  bone  and 
thence  becomes  continuous  with  a  sheet  of  fibres  arising  from  the 
Teres  And  constituting,  as  I  imagine,  the  "extra  head"  of  the  Triceps 
of  Messrs.  Windle  and  Parsons,  which  those  anatomists  state  to  be 
characteristic  of  the  Mustelidap. 

The  Biceps  has  only  one  head. 

Helictis  appears  to  possess  two  distinct  Pahnaris  loiigus  muscles. 

The  Sartcrius  is  single  and  fused  at  its  insertion  with  the  also 
single  Gracilis, 

The  PectinevSj  often  a  double  muscle,  is  single  in  Helictis. 

•  P.  Z.  S.  1897,  p.  870,  A  1898,  p.  162. 
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I  found  it  impossible  t©  subdivide  the  Addiictor  mass. 

The  Semimembranosus  is  divide<l  into  two  muscles  for  some  way 
in  front  of  its  obviously  double  insertion  on  to  the  tibia  and  the 
femur.  I  could  not  find,  however,  that  this  muscle  was  divide4l 
at  its  origin  from  the  ischium. 

The  Semiteiidinostis,  as  in  some  other,  but  not  in  all,  Mustelida', 
has  a  ver}'  distinct  caudal  head.     There  is  no  Agitator  cavdcr. 

The  Tenuissimtis  is  plainly  present. 

The  Tibialis  anticus  Ls  single. 

§  Lungs. 

As  Prof.  Cxarrod  pointed  out  in  //.  sttbaurantiaca,  the  lungs  in 
//.  personata  consist  of  four  lobes  on  the  right  side  and  two  oi; 
the  left.  Prof,  (larrod,  however,  made  no  ob^rvations  upon  the 
relative  sizes  of  the  several  lobes.  On  the  right  side  the  first  lobe 
is  rather  larger  than  the  Second  ;  the  third  is  the  biggest  of  all 
and  quite  twice  the  size  of  the  first ;  the  fourth  or  azygos  lobe  is 
the  smallest  of  all. 

The  two  lobes  on  the  left  side  are  more  nearly  equiU  in  size,  but 
the  second  or  lower  lobe  is  the  lai'ger. 


§  Liver, 

The  liver  of  this  species  appeal's  to  be  much  like  that  of 
//.  subaurantiaca.  The  enormous  right  central  lobe  is  deeply* 
fissured  and  exposes  tlie  gall-bladder  on  the  diaphragmatic  side. 
This  lobe  is  quite  twice  the  size  of  the  left  lateral  lobe,  which  is  the 
next  largest ;  this  lobe  again  is  larger  than  the  right  lateral,  which 
does  not  show  any  great  diffei-ence  of  size  from  either  the  left 
central  or  the  aiudate.     The  Spigelian  lobe  is  minute. 

§  Pancreas. 

The  pancreas  of  llelictis  is  almost  exactly  like  that  of  the  Tayiii 
{(talictis),  with  which  Arctoid  1  have  specially  compared  it.  It  is 
not  clear  from  Garrod's  description  what  is  the  pi-eciseform  of  the 
gland  in  the  sj^ecies  investigated  by  himself.  In  II.  personata 
there  is  a  circular  poi-tion  of  the  pancreas  running  right  round  the 
duodenal  loopt;  this  ends  in  a  straight  piece  running  pjvrallel 
with  the  spleen.  The  chief  diflerence  which  llelictis  shows  from 
Galiciis  is  in  the  mesenterial  attachment  of  the  straight  part  of 
the  panci'eas.  In  Galictis  a  transparent  mesentery,  apparently 
anangious,  is  attached  to  the  whole  length  of  the  stmight  i*egion 
of  the  pancreas,  and  is  inserted  on  to  the  mesocolon  along  a 
line  which  commences  in  front  of  and  ends  behind  the  left  kidney. 

•  But  not  quite  so  deeply  as  in  Galiciis. 

t  As  in  many  Carnivora,  cf.  e.ff.  Owen's  Conip.  Anat.  vol.  iii.  p.  496. 
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In  Helictisy  on  the  other  hand,  this  membrane  is  of  much  less 
extent.  It  is  only  attached  to  about  half  the  length  of  the 
pancreas  and  is  inserted  on  to  the  mesocolon  along  a  line  which 
begins  a  little  before  the  left  kidney  but  ends  at  about  its  middle. 
This  characteristic  difference  is  illustrated  in  the  figures  (text- 
figs.  9,  10). 

Text-fig.  9. 


Pancreas  and  adjacent  regions  in  Helictis  pertonata. 
D.  Dtiodenam ;  P.  End  of  pancreas ;  K.  Kidney ;  St.  Stomach. 


§  Ovary  ami  Broad  Ligament. 

As  is  very  frequently,  if  not  constantly,  the  case  with  the 
Arctoidea,  the  ovary  is  completely  encapsuled  and  thus  continuous, 
anatomically,  with  the  Fallopian  tube. 

An  interesting  point  concerns  the  suspension  of  the  ovary  and 
oviducal  canal.  The  mesoarium  is  continued  forwanls  for  a  short 
distance  in  front  of  the  ovaiy,  running  attached  to  the  parietes 
to  the  outside  of  the  kidney.  In  Gcdictis  there  is  the  same 
forward  prolongation  of  this  fold,  which  has  the  same  position  in 
relation  to  the  kidney,  but  it  extends  much  further  forward  on 
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both  sides,  in  fact  nearly  to  the  diaphragm.  In  Cyiiidis 
levaiUanti  and  Arctictis  hintur<yihg^  which  I  examined  for  purposes 
of  comparison,  the  conditions  are  a  little  different.  In  the  former 
the  fold  of  peritoneimi  in  question  runs  over  the  kidney  instead 
of  avoiding  it,  and  ends  on  the  parietes  a  little  way  in  front  and 
outside  of  that  gland.  In  the  Binturong  the  mesoarium  on  the 
right  side  extends  nearly  up  to  the  diaphragm,  passing  over  the 


Pancreas  and  adjacent  region  in  Oalictis  barbara. 
Lettering  as  in  text-fig.  9. 


kidney  and  being  naturally  attitched  to  it  on  its  passage.  On  the 
left  side,  this  fold  of  peritoneum  actually  reache^i  the  diaphragm, 
passing  also  over  the  kidney  of  its  side.  I  will  not  assert  at 
present  that  there  are  here  characters  which  seixe  to  difterentiate 
the  Arctoid  from  the  -^luix)id  Carnivora,  but  they  do  as  a  matter 
of  fjict  differentiate  certain  ^luroids  from  ceitain  Arctoids. 
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§  Arterial  Sy stem  ^ , 

The  Aortic  arch  gives  off  first  an  inncmiiuUe  artery  and  then 
the  left  svhcUimana  separatelj.     These  matters  are  not  mentioned 

Text-fig  11. 


B 


lotrathoracic  aorta  of  A.  Helicti*  personata  ;  B.  Qalictis  harhara. 

Ao,  Aorta ;  X.  Branches  to  lung ;  cm.  Branches  to  ontophagus ;  9.  Intercostal^ ; 
z,  Axygoa  vein ;  T,  Branch  to  trachea ;  D.  Pnrenic  arteries. 

by  Gkirrod  in  his  account  of  Ilelictis  suhanrantia^a,  and  indeed 
*  The  arteries  of  the  hrain  are  dealt  with  under  the  description  of  that  organ. 
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lie  gives  no  account  of  the  vascular  system  at  all.  The  innominate 
first  gives  off  the  left  carotid,  and  then  very  shortly  after  divides 
into  the  right  subclavian  and  right  carotid.  The  aorta  in  the 
thoracic  region  gives  off  eleven  pairs  of  intercostal  arteries,  the 

Text-fig.  12. 


Intrathoracic  aorta  of  Suricata  tetrad<icttfla. 
Lettering  as  in  text-fig.  11. 


eleventh  being  just  in  front  of  the  diaphragm.  It  is  important 
to  notice  that  these  arteries  are  paired  throughout,  each  artery  of 
the  pair  arising  separately  from  the  aorta  :  important  because  in 
some  mammals  (e.  g.  Chinchilla)  the  intercostals  arise  as  single 
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arteries  and  afterwards  divide  into  right  and  left  halves.  The 
first  pair  of  intercostals  corresponds  to  the  first  branch  of  the 
Azygos  ♦.  The  first  six  pairs  of  intercostals  lie  entirely  to  the 
left  of  the  Azygos ;  the  7th  artery  on  the  right  side  and  those 
which  follow  lie  to  the  right  side  of  the  Azygos.  This  point,  I 
take  it,  is  where  originally  the  now  missing  right  aortic  arch 
joinetl  the  left  aortic  arch.  In  this  region  the  aorta  also  gives 
off  a  number  of  fine  slender  branches  to  the  oesophagus  and  to 
the  lungs.  The  first  of  these  branches  arises  a  little  way  down 
the  first  right  intercostal  and  supplies  the  windpipe ;  from  or  in 
the  immediate  neighbourhood  of  the  next  four  right  intercostals 
arise  twigs  for  oesophagus  and  lungs ;  then  follows  a  gap  of  two 
intercostals,  the  last  twigs  arising  from  the  8th  right  intercosttil. 
From  the  last  intercostal  in  front  of  the  diaphragm  arises  a 
diaphragmatic  artery  on  each  side ;  another  diaphragmatic  artery 
springs  directly  from  the  aorta  behind  the  diaphragm,  and 
independently  of  an  immediately  following  suprarenal  arteiy. 

I  have  carefully  and,  I  hope,  exactly  compared  the  pre- 
diaphragmatic  arteries  of  Udictis  with  those  of  its  ally  Galktis 
and  with  those  of  the  -^luroid  ISuricata, 

The  former,  as  might  be  expected,  shows  greater  resemblances  to 
Helictis  than  does  the  latter.  There  are,  however,  also  differences. 
There  are  10  instead  of  11  paii*s  of  intercostals  in  front  of  the 
diaphragm,  or,  to  be  more  absolutely  accurate,  10  on  one  side  and 
9  on  the  other ;  for  the  first  intercostal  has  not  a  fellow  and 
belongs  to  the  left  side.  The  fifth  right  intercostal  is  the  first 
which  passes  to  the  outside  of  the  Azygos  vein.  The  pulmonary 
and  oesophageal  branches  arise  in  every  case  from  the  right 
intercostal  vessels,  and  I  counted  four  of  them  which  have  the 
following  position :  the  first  three  arise  from  the  first  three 
right  intercostals ;  the  fourth  springs  from  tlie  fifth  right 
intercostal. 

In  Suricata  tetrctdactyla  there  are  12  intercostals  on  the  right 
side  in  front  of  the  diaphragm  and  two  additional  ones  on  the 
left  side.  The  most  important  pulmonary  and  oesophageal  arteries 
arise  separately  from  the  aorta,  though  some  spring  from  right 
intercostals.  The  8th  right  intei*eostal  is  the  fii*st  which  passes 
over  the  Azygos  vein. 

*  This  vessel,  as  in  most  mammals,  is  present  only  on  the  rig^ht  side. 
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i.  Introductory  Remarks. 

The  present  paper  is  intended  to  form  the  first  of  a  series  on 
the  osteology  of  the  Passeres,  and,  in  order  to  increase  its  value 
to  the  systematist,  characters  other  than  osteological  will  be 
discussed  where  necessary.  By  this  means  it  is  hoped  that  that 
most  difficult  of  ornithological  problems — the  classification  of  the 
Passeres — will  be  materially  aided. 

The  labours  of  Garrod,  Forbes,  and  Fiirbringer  have  resulted  in 
the  accumulation  of  a  considerable  pile  of  facts  concerning  the 
soft  parts  of  the  Euryljemidse,  but  comparatively  little  has  been 
done  in  the  way  of  osteology. 

My  work,  it  may  be  as  well  to  state  here,  has  been  hampered 
by  paucity  of  material,  since  several  genera  are  entirely 
unrepresented  in  the  Collection  of  the  British  Museum  (Natural 
History).  Doubtless  these  gaps  will  be  filled  in  course  of  time, 
and  the  lacunse,  unavoidable  in  this  contribution,  can  then  be  filled 
up.     Skeletons  of  nestlings  are  especially  wanted. 


ii.  The  Skull  op  the  Adult. 

The  skidl  of  the  Eurylsemid®  is  remai'kable  for  the  extreme 
specialisation  which  it  displays,  though  these  birds  are  of  an 
undoubtedly  primitive  type.  That  changes  so  considerable  as 
ai*e  here  to  be  noticed  should  have  taken  place  in  the  skull  is 
unfortunate,  since  thereby  valuable  evidence  on  questions  of 
ancestry  has  been  lost. 

It  is  not  an  easy  matter  to  express  exactly  what  are  the 
chaiucteristic  features  of  the  Euryl»mid  skull,  or,  rather,  it  is  not 
easy  to  set  down  diagnostic  characters,  since  it  presents  considerable 
and  often  vdde  diflferences  in  different  genera.     Superficially  it 

•  For  Part  VI.  see  P.  Z.  S.  1903,  vol.  i.  p.  268. 
t  For  explanation  of  the  Plate,  see  p.  66. 
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presents  an   undoubted   resemblance,  in   some  respects,  to  the 
aberrant  Proenifis,  in  others  to  the  Swallows. 

The  following  characters  will,  however,  probably  suffice : — 
The  beak  is  of  great  size,  nearly  as  broad  as  long,  and  joins  the 
cranium  by  a  more  or  less  perfect  nasal  hinge ;  free  lachrymals  are 
wanting,  save  in  Calyptomena ;  palate  tegithognathous ;  palatines 
short,  broad,  wide  apart,  and  produced  Imckwurd  into  prominent 
spurs ;  vomer  truncated,  much  reduced  and  terminating  posteriorly 
in  a  pair  of  slender  limbs ;  pterygoids  and  palatines  articulating 
by  means  of  an  oblique  joint ;  maxillo-palatine  processes  reduced 
to  long  slender  rods  slightly  expanding  at  their  termination 
beneath  the  vomer ;  basipterygoid  processes  wanting ;  postorbital 
processes  obsolete ;  squamosal  process  prominent 

The  Oceipikd  Region, 

The  foramen  magnum  is  cordiform,  its  apex  rising  only  slightly 
above  the  level  of  the  superior  margin  of  the  rim  of  the  tympanic 
cavity.  The  plane  of  the  foramen  inclines  downwards  rather 
than  backwards,  as  in  the  Capitonidse,  but  not  to  such  an  extent 
a«  in  the  Bucconidce.  The  base  of  the  foramen  is  not  raised  above 
the  level  of  the  basi-cranial  axis.  The  Bupra-fonvraiwd  nidge  is 
barely  traceable. 

There  is  no  lambdoidal  ridge,  such  as  is  met  with  in  the 
CapitonidaB  for  example,  but  the  cranium  above  the  occipital 
foramen  presents  a  fairly  prominent  cerebellar  dome,  bounded  on 
either  side  by  a  subcircular  depression  (the  supraoccipital  fossa). 
Above  this  region  the  skull  rises  considerably  and  presents  a 
gently  rounded  siu^ace. 

The  tympanic  wings  of  the  exoccipital  are  considerably  developed 
to  form  a  pair  of  downwardly  directed  plates,  the  processus  cUcr 
exoecipiUdis  inferior y  having  a  convex  border  and  a  convex  surface 
with  recurved  free  edge:  through  these  plates  the  semicircidar 
canals  can  be  faintly  traced.  4 

The  Cranial  Roof  (PI.  II.). — The  cerebral  rises  vertically  above 
the  cerebellar  dome  and  is  of  considerable  width,  being  wider  than 
long.  In  regard  to  the  position  of  the  cerebral  with  relation  to  the 
cerebellar  dome,  the  Eurylaemid«e  agree  with  the  typical  Passeres 
and  the  Cypseli,  and  differ  from  the  Capitonidse,  for  example, 
wherein  the  cerebral  lies  in  front  of  the  cerebellar  dome.  The 
parietal  region  is  marked  by  a  moderately  well-defined  temporal 
depression,  the  "  temporal  fossa,"  which,  however,  does  not  extend 
further  inwards  than  the  outer  margin  of  the  supraoccipital  fossa. 
This  is  a  Passerine  feature;  in  the  Coraciiformes  these  fosses 
usually  meet  in  the  middle  line,  forming  a  more  or  lees  well- 
marked  sagittal  crest. 

The  temporal  fossae  in  the  Eurykemidie  are  mainly  responsible 
for  the  formation  of  the  well-marked  squamosal  prominences. 

The  interorbital  region  is  marked  with  a  more  or  less  distinct 
median  groove,  sometimes  with  a  low  ridge.     Immediately  behind 
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the  base  of  the  beak  it  expands  considenihl y  and  is  supported  from 
within  by  outstanding  antorbital  plates.  Lachrymals,  except  in 
Cali/ptonieiia,  are  absent,  and  consequently  take  no  share  in  the 
formation  of  the  preorbital  region  of  the  skidl.  In  this  particular 
the  EurylfemidaB  agi-oe  with  the  bulk  of  the  Passeres,  in  which, 
however,  vestiges  of  the  lachrymal  are  fi*equently  present. 

The  frontals  terminate  abruptly  in  front,  not  extending  beyond 
the  level  of  the  anterior  border  of  the  mesethmoid.  The  nasals 
and  nasal- processes  of  the  premaxilla  are  also  sharply  truncated 
caudad  ;  thus,  at  their  meeting  with  the  frontals  and  mesethmoid 
a  freely  moving  nasal  hinge  is  formed  (PI.  II.  figs.  2  b,  3  a,  4). 
The  incipient  stages  in  the  development  of  such  a  hinge  can  be 
studied  in  Chasinorkyiidais — one  of  the  Cotingida?. 

The  Base  of  the  SkuU, 

The  basitamporal  plate  is  slightly  hollowed  in  the  middle  line, 
and  is  continued  forward  for  some  distance  on  to  the  parasphenoidal 
rostrum  ;  owing  to  the  small  size  of  the  brain  its  free  edge 
projects  beyond  the  level  of  the  brain-case.  To  appreciate  this 
point  the  skull  of  one  of  the  Eurylsemidae  should  be  compared 
with  say  that  of  Menura  or  Coi^ncs,  where,  it  will  be  found,  the 
basitemporal  plate  fails  to  conceal  the  biuin-ci\se  when  the  skull  is 
seen  from  below.     The  edge  of  this  plate  is  free  only  at  its  apex. 

Not  even  vestiges  of  the  l>asi pterygoid  processes  remain. 

The  parasphenoidal  rwtrum  is  long  and  slender. 

The  occipital  condyle  is  spherical  and  depends  from  the  roof  of 
a  shallow  pre-condylar  fossa. 

The  Lateral  Aspect  of  the  Cranium.     (PI.  II.  fig.  2.) 

The  tympanic  cavity  is  small,  shallow,  and  has  little  or  no  floor. 
The  constriction  of  the  skull-wall  in  the  temporal  I'egion,  to  form 
the  "  temporal  fossa*,"  gives  the  tympanic  cavity  the  appearance  of 
the  aperture  of  a  tube,  the  cylinder  of  which  is  formed  by  the 
**  squamosal  prominence  "  and  lateral  occipital  wing. 

The  roof  of  this  cavity  is  formed  by  the  under  surface  of  the 
processus  zygomaiicus  squamosi.  Its  floor  in  part  by  the  lateral 
occipital  wing  and  in  paii;  by  the  ossification  of  tissue  extending 
between  this  wing  and  the  external  angles  of  the  basitemporal 
plate ;  but  this  region  is  much  cut  away. 

Within  the  cavity  three  apertures  will  be  found  in  the  di*ied 
skull  after  the  removal  of  the  tympanic  membrane.  The  largest 
of  these  is  the  mouth  of  the  recessiis  tympanicus  anterior, 
Immeiliately  outside  this,  and  below  the  otic  articular  surface  for 
the  quadi*ate,  is  the  fenesti-al  recess :  this  is  very  small,  and  neither 
the  fenestra  ovale  nor  the  rotunda  can  be  distinguished  within  it, 
though  the  columella  is  in  position  above ;  and  behind  the  fenestral 
recess  a  cluster  of  minute  pneumatic  apertures  will  be  found, 
corresponding  to  a  similar  gi-oup  commonly  found  in  the  higher 
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Passerea.  In  shape  and  position,  however,  this  group  of  foramina 
more  nearly  resembles  its  counterpart  in  the  Bucoonidae.  These 
foramina  form  a  sort  of  cribriform  plate  guarding  the  moiith  of 
the  recess^us  tympanicua  posterior^  which  is  much  reduced.  The 
rece88tis  tympamcus  superior  is  of  small  size,  and  opens  externally 
into  the  tympanic  cavity  by  a  small  aperture  lying  between  the 
squamosal  and  otic  heads  of  the  quadrate.  The  aperture  is 
bounded  externally  by  a  short,  pointed  processtM  artictilaris 
squamosi. 

The  SqtMtnwaal  Prominence, — It  has  already  been  pointed  out 
(p.  32)  that  the  constriction  of  the  temporal  region  of  the 
cranium  has  given  the  tympanic  region  a  sort  of  individuality  not 
met  with  in  the  skulls  of  the  higher  Passeres,  but  common  among 
the  lower  types,  and  among  the  Coraciiformes. 

In  the  Euryhemidte  the  free  edge  of  this  prominence  projects 
shelf-like  beyond  the  head  of  the  quadrate.  It  is  continued 
forwards  into  a  hastate  procesavs  zygorruUicua  sqtuimoai  directed 
downwards  and  outwards.  From  the  base  of  the  inferior  surface 
of  this  process  projects  a  short  pointed  procesatie  articvlaris 
eqitamosi ;  between  these  two  processes  the  head  of  the  quadrate 
is  firmly  grasped. 

The  temporal  fo88(e  are  especially  deep  in  Cory  dan.  As  in  other 
genera,  they  are  linguiform  in  shape  and  do  not  extend  inwards 
beyond  the  outer  border  of  the  supraoccipital  fossa. 

The  trigeminal  foramen  pierces  the  skull- wall  at  about  the  level 
of  the  otic  articular  process  for  the  squamosal,  but  some  con> 
siderable  distance  mesiad  thereof. 

The  orhito-aphenoid  does  not  os.sify.  The  interorbital  septum  is 
largely  fenestrated. 

The  interorbital  region  of  the  frontals  is  generally  very  narrow 
so  that  the  orbits  are  only  very  partially  roofed.  In  front  the 
orbit  is  bounded  by  a  |— -shaped  antorbital  plate.  In  Calyptomena 
the  interorbital  region  is  wide. 

The  lachrymal,  in  Calyptomena  (PI.  II.  fig.  2,  /.),  has  the  form 
of  a  sigmoid  rod  more  or  less  clubbed  at  each  end.  The  upper  end 
would  perhaps  more  correctly  be  described  as  hammer-shaped,  and 
is  completely  overshadowed  by  wide  expansions  of  the  frontal. 
The  whole  ossicle  is  embedded  in  a  groove  carved  out  of  a  very 
much  swollen  antorbital  plate.  The  close  resemblance  between 
the  lachrymal  of  Calyptomena  and  that  of  Chcbamorhynchiis  is 
most  remarkable.  Both  are  embedded  in  the  antorbital  plate,  and 
both  have  the  same  sigmoid  fleicure.  Only  in  the  larger  size  of  the 
orbital  end  can  the  lachrymal  of  Chaem^yrhynchua  be  distinguished 
from  that  of  the  Eurylaemid  Calyptomena, 

In  all  the  other  Eurybemidae,  however,  the  lachrymal  appears 
to  have  been  lost ;  further,  the  antorbital  plate  has  been  reduced 
to  a  thin  H-shaped  plate. 

The  Ethmoidal  Region, — The  meaethm^oid  is  greatly  reduced  by 
the  fenestration  of  the  interorbital  septum,     ^e  atUorbiUd  plate 
which  bounds  the  orbit  in  front  is  H-shaped  and  attached  to 
Peoc.  Zool.  Soc.— 1905,  Vol.  II.  No.  III.  3 
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the  mesethmoid  by  a  horizontal  plate  of  bone,  almost  rod-like 
in  some  species.  The  vertical,  hamulate  portion  of  the  plate,  by 
its  upper  limb,  considerably  adds  to  the  width  across  the  frontal, 
the  lower,  descending,  process  turns  outwards  to  reach  the 
quadrate- jugal  bar.  In  the  extraordinarily  wide-mouthed  genus 
Gorydon^  however,  the  quadrate- jugal  bar  stands  far  from  this 
descending  process. 

The  olfactory  chamber,  owing  to  the  extremely  reduced  con- 
dition of  the  maxillo-palatines,  in  the  macei-at«<l  skull  is  without 
a  floor,  in  the  majority  of  the  genera  of  this  group ;  but  in  two 
^\i\\\\^,Eurylcemii8  and  Cymhirhynchus,  in  the  British  Museum  Col- 
lection, this  is  more  or  less  filled  up  by  the  ossification  of  a  pair  of 
turbinals,  one  on  either  side  of  the  septum  nasi,  which  apparently 
answer  to  the  concha  media.  Pyriform  in  shape,  each  extends 
from  the  narial  aperture  backwards  to  the  anterior  horn  of  the 
vomer,  whei^e  it  becomes  attached.  Above  and  behind  this  is  an 
oat- shaped  and  laterally  compressed  turbinal  answering  to  the 
concha  posterior. 

The  nasal  septum,  in  Calyptomena,  is  formed  by  a  thin  sheet  of 
bone  running  along  the  whole  length  of  the  under  surface  of  the 
nasal  process  of  the  premaxillce.  In  EuryloemuSy  Cymbirhyitchus, 
and  especially  in  Corydan,  this  septum  becomes  greatly  swollen 
and  grooved  on  its  under  surface. 

The  Cranial  Cavity, — The  mesenoephaUe  fossa  is  capacious. 
Its  floor  sweeps  rapidly  upwards  to  form  a  strongly  marked  basin- 
shaped  cavity.  This  upward  rising  of  the  floor  is  much  more 
conspicuous  than  in  some  other  genera,  e.  g.  Menttra  or  Cartms. 

The  internal  auditory  meatus  is  represented  only  by  a  shallow 
depression.  Immediately  above  and  somewhat  in  front  of  this 
lies  the  trigeminal  foramen.  This,  opening  under  a  strong  ridge, 
leads  immediately  into  a  deep  groove  across  the  floor  of  the 
mesencephalic  fossa  and  thence  through  the  under  wall  of  the 
skull.  AH  the  branches  of  v  leave  by  this  foramen.  There  is  no 
separate  foramen  for  the  ophthalmic  (v^)  (orbito-nasal) ;  and  in 
this  respect  the  Eurylfemidae  appear  to  agree  with  all  the  other 
Passeriformes.  The  vagus  foramen  lies  at  the  bottom  of  a  deep 
fossa. 

The  cerebellar  fossa  is  small,  relatively  to  the  cerebral,  sharply 
defined,  and  has  the  supra-occipital  region  marked  with  prominent 
horizontal  ridges.  The  flocctdar  fossa  forms  a  conspicuous 
moderately  deep  and  more  or  less  pyriform  depression,  sharply 
bounded  caudad  by  the  anterior  semicircular  canal. 

The  mesencephalic  fossa  is  of  considerable  size  and,  as  in  other 
Passerifoimes,  extremely  well  defined  by  a  strong  vei-tical  ridge 
above,  and  an  equally  prominent  ridge  formed  by  the  pro-otic 
below. 

The  pituitary  fossa  takes  the  form  of  a  narrow  tube  rising 
vertically  from  the  floor  of  the  skull.  The  dorsum  seUce  is  reduceil 
to  a  knife-like  edge.  The  pre-pituitary  region  is  produced  into  a 
moderately  well-defined  optic  platform,  triangular  in  shape. 
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The  cerebral  fossa!  are  relatively  of  considerable  size,  though 
relatively  smaller  than  in  Cormis  for  example.  Thus,  in  the 
EuryliemidsD  the  cerebral  fossa  is  only  distinguishable  from  the 
mesencephalic  fossa  by  reason  of  the  boundary-line  of  the 
tentorial  ridge.  In  Corviis  the  mesencephalic  fossa  forms  a 
totally  distinct  basin-sliaped  cavity,  lying  as  it  were  within  the 
cerebral  fossa,  which  dips  down  to  the  outer  side  and  below  the 
level  of  the  fossa  in  question  in  the  form  of  a  deep  pocket. 
Menura  represents  a  half-way  stage  between  the  Corvndae  and 
Euiylflemidie.  In  Menura^  moreover,  the  roof  of  the  cerebral 
fossa  is  marked  by  a  low  ridge  roughly  dividing  the  fossa  into 
two  equal  parts. 

There  is  a  well-developed  bony/ote. 

The  dfactory  fossie  are  reduced  to  a  pair  of  small  pits.  But 
there  are  strong  impressions  of  an  olfactory  tube  to  be  found  in 
the  fore  part  of  the  cerebral  fossa  of  the  EurylaemidsD. 

The  PremaociUa. 

The  premaxilla  in  the  EuryhemidsB  forms  the  major  part  of  the 
upper  half  of  the  beak.  Hooked  at  the  tip,  and  of  extreme 
breadth,  it  recalls  in  many  respects  that  of  many  of  the  Coraciidse, 
e.  g.  Eurystormis,  on  the  one  hand,  and  of  some  Oaprimulgi, 
e.  g.  PodargitSf  on  the  other.  When  these  several  types  come  to 
be  compared,  however,  these  resemblances  will  be  found  to  be  but 
slight. 

More  significant  is  the  close  resemblance  to  the  Cotingidae. 
This  is  well  brought  out  in  the  skull  of  Calyptoniena,  which,  as 
will  be  shown  presently,  presents  many  features  in  common  with 
Chasmarhynchua,  The  number  of  other  skeleton  characters  which 
these  two  forms  possess  in  common  suggest  affinity  between  the 
two  groups,  rather  than  homoplasy. 

In  Calyptomena^  which  I  propose  to  take  as  the  typical 
Eurybemid  for  the  purpose  of  comparison,  the  body  of  the  pre- 
maxilla is  moderately  large.  The  nasal  process,  fusing  with  the 
nasals,  is  sharply  truncated  caudad,  and  articulates  with  the 
f rentals  by  a  hinge.  In  this  respect  the  Eurylaemid  skull  re- 
sembles that  of  the  Podargidae,  and  not  of  the  Coraciidae. 

The  low  position  of  the  skull  of  Calyptomena  is  indicated  by  a 
comparison  of  the  narial  aperture  with  that  of  the  skulls  of  other 
EuryUemid  genera. 

In  Calyptomena  the  nasals  are  of  the  typical  holorhinal  shape 
with  an  obliquely  sloping  descending  process.  The  nasal  fossa, 
in  the  dried  skull,  is  a  long  oval  aperture  showing,  within  the 
cavity,  a  narrow  ridge  of  bone  continued  from  the  palatal  border 
forwards  to  meet  a  low  septum  hanging  from  the  middle  line  of 
the  nasal  process  of  the  premaxilla.  The  septum  represents  the 
ossified  remains  of  the  septum  7ia^;  the  small  plate  of  bone 
running  inwards  from  the  level  of  the  tip  of  the  palatine  is  a 
portion  of  the  alinasal  cartilage  which  has  become  ossified. 

3» 
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Corydon^  EurylasmuBy  and  Cymhirhynchvs  differ  conspicuously 
from  Calyptomena  in  this  matter  of  the  narial  aperture,  as  may  be 
seen  by  a  comparison  of  figs.  2  6,  3  a,  4,  PI.  II. 

In  all  three  geneiu  the  nasal  is  reduced  to  its  smallest  possible 
limits,  little  more  than  an  arcuate  bar  being  left.  Of  this,  one 
half  represents  the  descending  process  of  the  nasal,  the  other  the 
body  of  the  bone, — now  merely  a  rod  joined  at  its  inner  end  to 
the  nasal  process  of  the  premaxilla,  and  affording  the  means  of 
articulation  with  the  frontals.  This,  as  I  have  remarked,  takes 
the  form  of  a  nasal  hinge.  In  Eurylamius  and  Corydon  the  nasal 
fossa,  as  in  Calyptomena^  is  open  in  the  dried  skull,  the  actual 
position  of  the  nasal  orifice  in  the  living  bird  being  indicated  by 
semicircular  grooves  in  the  anterior  border  of  the  nasal  fossa. 
The  circle  completing  the  rest  of  the  fossa  in  the  li\4ng  bird 
was  roofed  by  the  alinasal  wall.  In  Cymhirhynchus  this  wall 
almost  completely  ossifies,  leaving  an  oval  narial  aperture,  and 
a  small  semilunar  space  immediately  in  front  of  the  nasal  (fig.  3, 
PI.  II.). 

In  the  Eurylsemidte  the  floor  of  the  olfactory  chamber  is  open 
behind,  revealing  in  Calyptomena  an  ossified  sheet-like  nasal 
septum,  which  in  Corydmi  becomes  immensely  swollen. 

In  the  Coracice,  certain  Caprimulgi  and  Pici  the  floor  of  the 
olfactory  chamber  is  more  or  less  ossified.  In  Eurystomua  and 
the  Bucconidae  there  is  a  long  palatAl  fissure,  which  at  first  sight 
appears  to  correspond  to  the  huge  palatal  cavity  of  Eurykemus, 
An  examination  shows,  however,  that  this  vacuity  leads  into  a 
spacious  cavity  underlying  the  olfactory  chamber  and  formed  by 
the  inflation  and  absorption  of  tissue  of  the  nasal  septum.  In 
Podargvs  the  palatal  surface  of  the  premaxilla  is  completely 
ossified,  and  the  olfactory  chamber  is  reduced  to  the  smallest 
possible  limits. 

In  Corydon  the  nasal  process  of  the  premaxilla  is  immensely 
swollen  and  rises  far  above  the  level  of  the  nasal  hinge.  The 
frontal  is  similarly  swollen  immediately  above  this  hinge.  The 
intermediate  stages  between  this  condition  and  that  found  in 
Calyptomena  can  be  studied  in  Cymhirhynchns,  Corydony  indeed, 
would  appear  to  have  reached  the  high- water  mark  of  speciali- 
sation in  the  matter  of  the  jaws,  among  the.  Eurylaemidse. 

The  MaxUlO'jugal  Arch, 

The  maxiUa,  as  usual,  is  in  the  adult  completely  fused  with  the 
premaxilla.  In  Corydon  the  maxillary  region  of  the  jaw  is  highly 
developed  and  forms  a  large  semicircular  plate,  the  convexity 
forming  its  free  edge  and  projecting  downwards  far  beyond  the 
level  of  the  quadrato-jugal  bar. 

The  maociUo-palatine  processes  in  Calyptomsna  take  the  form  of 
a  pair  of  delicate  rods  projecting  backwards  at  a  very  marked 
angle  from  the  body  of  the  maxilla,  which,  at  this  point,  is 
perforated  by  small  pneumatic  apeiiui'es.     These  rods,  on  each 
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side  of  the  skull,  terminate  immediately  beneath  the  free  end  of 
the  vomer. 

That  these  processes  are  degenerate  there  can  be  no  doubt. 
They  have  probably  been  derived  from  a  condition  precisely 
similar  to  what  obtains  in  ChasTnorhyiichtis,  In  the  latter,  these 
processes  are  swollen  and  spongy  in  character.  Arising  from  the 
maxilla  at  a  point  almost  immediately  below  the  descending 
process  of  the  nasal  (in  Ccdyptomena  they  arise  distad  of  this 
point),  they  extend  backwards  so  as  to  run  on  either  side  of  and 
beneath  the  vomer  for  nearly  one-fourth  of  its  length. 

In  Corydon  and  Cymhirhynchua  these  processes  are  more 
slender  than  in  Ccdyptomena,  In  Cymbirhyiichua  they  are  hook- 
shaped. 

Probably,  as  I  have  remarked,  the  maxillo-palatines  of 
CcUyptomena  at  an  earlier  stage  closely  resembled  those  of 
Chasmorhyncliua,  It  seems  also  highly  probable  that  these,  in 
turn,  were  derived  from  yet  more  primitive  and  much  more 
extensive  triangular  plates  such  as  have  been  retained  by  the 
TyrannidfiB.  The  palate  of  Tiiyra,  indeed,  shows  how  easily  the 
Eurylaemiform  palate  could  have  obtained  its  peculiar  maxillo- 
palatines. 

Tlie  quadrato-jugal  bar  in  Calyptomena  as  in  Chasmorhy^ichvs 
is  sigmoidally  curved,  as  much  so  as  in  some  Spheniscidae.     In  * 
Corydo7i  and  Cymbirhyiichus  it  is  straight.     There  are  no  separate 
elements  distinguishable  in  this  bar. 

7%«  Vomer,  PdUUhiea^  and  Pterygoids, 

The  vomer  (PI.  II.  fig.  2  o),  in  Calyptomena,  is  roughly  oar- 
shaped  in  front  and  terminates  caudad  in  a  pair  of  long,  slender 
limbs,  bowed  outwardly  so  as  to  enclose  a  space  through  which  the 
parasphenoidal  rostrum  may  be  seen,  and  fused  completely  with 
the  palatines.  The  free  end  of  the  blade  is  truncated,  and  has  the 
angles  produced  into  minute  processes,  thus  showing  that  the 
vomer  was  earlier  of  a  more  pronounced  ^githognathous  type. 

In  Gorydmi  the  vomer  is  much  reduced,  being  represented  by  a 
short,  broad,  oblong  body  produced  caudad  into  a  pair  of  widely 
He[)arated  and  slender  rods  which  articulate  with  the  palatines. 
The  free  end  of  the  vomer  is  squarely  truncate  with  prominently 
produced  angles.  The  dorsal  aspect  of  the  vomer  is  closely  applied 
to  the  base  of  the  eeptwm  nasi, 

CymhirkyTichue  resembles  Corydon  in  the  shape  of  the  vomer, 
but  differs  therefrom  in  that  it  is  slightly  constricted  between  the 
free  end  and  the  origin  of  the  posterior  comu»,  which  fuse  com- 
pletely with  the  palatines,  forcing  the  parasphenoidal  plates  thereof 
away  from  their  normal  relationship  to  the  parasphenoid. 

In  the  Coraciidfle  the  vomer  is  either  wanting  or  reduced  to  a 
mere  spicule,  e.  g.  Euryetomue. 

In  Chaemorhynchua  the  vomer  is  larger  than  in  the  Eurylcemid®. 
Ji^ithognathous  anteriorly,  it  terminates  posteriorly  in  a  pair  of 
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broad  limbR  indistinguishably  welded  with  the  palatines,  agreeing 
in  this  with  Calyptomena  and  Cymhirhynchus. 

The  palathie  (PI.  II.  fig.  2  a)  in  Calyptomena  is  a  long  bone : 
anteriorly  rod-shaped,  it  extends  backwards  as  far  as  the 
under  surface  of  the  antorbital  plate,  when,  after  sending  out- 
wards a  prominent,  rounded  elbow — "  transverse  bone  "—it  turns 
abruptly  inwards,  ultimately  forming  a  roughly  spatulate  plate, 
bent  upon  itself  so  as  to  form  a  long  linear  surface  running  along 
the  parasphenoid  rostrum,  and  fusing  mesiad  with  the  vomer  and 
a  free  downwardly  hanging  curtain  to  form  a  cavernous  space  in 
the  roof  of  which  is  the  base  of  the  vomer. 

The  palatine  of  ChcLsmorhynchus  differs  from  that  of  CalypUh 
mena  in  the  greater  width  of  the  hinder  laminated  portion  and  the 
more  extensive  development  of  the  inferior  free  edge,  forming  the 
cavernous  space  beneath  the  vomer.  This  edge  now  appears 
rather  as  a  shelf-like  projection  developed  from  the  inner  border 
of  the  shaft  of  the  palatine. 

In  Cymbirhynchtts  the  palatine  shaft  is  broader  than  in 
Calyptomena,  and  this  increased  breadth  is  especially  noticeable 
at  its  junction  with  the  body  of  the  premaxilla.  The  latter,  as 
has  already  been  pointed  out,  is  much  more  conspicuous  than  in 
Ctdyptomena  and  terminates  in  a  doubly  crescentic  free  edge 
synchronously  with  the  palatines.  Thus  a  relatively  enormous 
oblong  space  is  enclosed.  In  Corydwi  these  features  are  still 
more  exaggerated,  the  "  elbow  "  is  tdso  more  strongly  marked. 

In  broadness  and  the  truncated  form  of  the  shaft  of  the 
palatines,  the  more  specialised  Eurylsemidse  recall  the  Podargidae, 
wherein  the  body  of  the  premaxilla  is  still  more  developed  and  the 
truncation  of  the  palatine  distally  more  marked.  Both  in  the 
specialised  Eurylcemidae  and  the  Podargidae  the  truncation  of  the 
vomer  appears  to  have  been  brought  about  to  facilitate  the  move- 
ments of  the  nasal  hinge,  which  in  both  types  lies  immediately 
above  the  anterior  ends  of  the  palatines,  while  in  the  more 
generalised  CalypUymejia,  which  lacks  a  nasal  hinge,  the  palatines 
run  far  forwards. 

The  pterygoid  in  Calyptomena  (PI.  II.  fig.  2  a)  is  a  long, 
slender,  rod-shaped  bone,  laterally  compressed,  and  perforated  by 
a  pneumatic  foramen  at  its  articulation  with  the  quadrate.  At 
its  anterior  end  it  meets  its  fellow  of  the  opposite  side  in  the 
middle  line ;  and  immediately  sends  upwards  and  forwards  a  sub- 
crescentic  plate  which,  embracing  the  parasphenoidal  rostrum  by  its 
plane  surface,  affords  attachment  lEilong  its  inferior  border  to  the 
vomer.  Late  in  life  the  articulation  with  the  vomer  is  succeeded 
by  anchylosis.  Certain  points  concerning  the  morphology  of  the 
end  of  the  pterygoid  will  be  discussed  in  the  section  dealing  with 
the  nestling  skull  (p.  43). 

In  Cha,smorhyiichiL8  the  anterior  ends  of  the  pterygoids  do 
not  meet  in  the  middle  line  but  impinge  instead  directly  against 
the  parasphenoidal  rostrum,  forming  therewith  a  pedate  articu- 
lation, wluch  is  largely  augmented  by  '^  hemipterygoid  '^  elements 
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oorresponding  to  the  sub-crescentic  plates  of  Ccdi/ptomena,  These 
hemipteiygoids,  in  both  the  Euryla)mi<l  and  Cotingid  forms, 
articulate  with  the  palatines,  in  the  adult,  by  means  of  an  oblique 
suture. 

Corydon  and  Cyrnbirhynchtbs  differ  in  no  essential  features  from 
Cali/ptonuna. 

The  quadr(xU  is  peculiar  in  that,  in  common  with  the  Tyrannidae 
and  some  other  Passerine  forms,  it  sends  out  a  strong  spur  for  the 
articulation  of  the  quadrato-jugal  bar.  This  spur  projects  like  a 
buttress  laterad  of  the  outer  condyle  for  the  lower  jaw.  The 
squamosal  and  otic  heads  are  closely  approximated.  The  former 
is  wedged  in  between  a  prominent  processus  articularis  squamosi 
behind,  and  an  equally  well-developed  processus  articularis  zygo- 
tnaiicus  in  front.  In  Corydon  these  processes  are  expanded 
laterally  so  as  to  overhang  the  hea<l  of  the  quadrate,  but  at  the 
same  time  they  afford  this  element  a  greater  freedom  of  movement 
than  in  Calf/ptoTnena,  Cymbirhytvchus  and  EuryUamus  are  inter- 
mediate in  character  in  this  respect. 

The  Mandible. 

The  mandible,  in  the  Eurylwrnidae,  is  much  bowed  outwards 
to  a  very  considerable  extent.  In  Calyptomena  it  has  only  a 
relatively  small  symphysis:  is  truncated  posteriorly,  and  shows 
little  or  no  trace  of  the  separate  elements  of  which  it  is  composed. 
The  internal  angular  process  is  moderately  well  developed,  and  is 
perforated  by  a  small  pneumatic  foramen.  The  rami,  in  their 
general  shape,  are  rod-like,  and  slightly  compressed  laterally. 

In  Corydon  and  Cymhirhynchus^  however,  there  is  an  abrupt 
transition  between  the  malar  region  of  the  mandible  and  that 
portion  covered  by  the  rhamphotheca,  which  is  most  markedly 
thicker  and  broader  than  the  hinder  region.  The  symphysial 
region  is  very  broad  and  spoon-shaped.  The  internal  angular 
process  is  more  spine-like  than  in  Calyptomena^  and  there  is  a 
feebly- developed  posterior  angular  process. 

The  Hyoid. 

The  hyoid  of  the  Eurylaemidae  resembles  that  of  the  higher 
Pussei-es.  The  basihyal  (os  entoglossum)  is  ma<le  up  of  a  pair  of 
boomerang-shaped  ossifications  placed  dos  a  dos,  so  that  a  long 
free  process  is  produced  backward  beyond  the  articulation  with 
the  basibranchial  1.  Basibranchials  1-2  are  fused;  the  latter, 
however,  is  a  long  cartilaginous  style.  The  ceratobranchial  and 
epibranchials  are  of  moderate  length ;  the  latter  are  cartilaginous 
at  the  free  ends. 

In  Conms,  for  example,  among  the  higher  Passeres,  the  basi- 
hyals  are  long  and  straight,  and  run  parallel  with  one  another, 
yet  so  as  to  leave  a  median  space  between  them. 
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iii.  The  Skull  op  the  Nestling.    (PI.  II.  figs.  I  &  la.) 

It  is  a  matter  for  regret  that  the  British  Museum  Collection  of 
nestling  skulls  of  Eurylaemidas  is  limited  to  half-grown  specimens 
of  Eurylcemua  ochromelaSj  and  these  have  sufiei'ed  somewhat 
severely  as  a  consequence  of  having  been  preserved  in  formol. 

a.  Ca/rtUage-honea. 

The  basioccipital  cannot,  in  these  skulls,  be  more  than  imper- 
fectly traced,  having  become  fused  with  the  lateral  occipitals. 

The  eococcipitalj  or  lateral  occipital,  is  a  large,  more  or  less 
linguiform  plate  presenting  a  broad  convex  external  border,  the 
inferior  segment  of  which  forms  the  tympanic  cavity,  while  the 
superior  arc  of  the  curve  iB  applied  in  part  to  the  base  of  the 
squamosal  and  in  part  to  the  parietal.  It  is  bounded  mesiad 
by  the  supraoccipital  and  the  occipital  foramen,  which  excavate 
a  considerable  moiety  from  its  internal  border.  Inasmuch  as  the 
exoccipital  comes  into  contact  with  the  parietal,  it  resembles  that 
of  the  Cuculidse. 

The  supraoccipital  is  short  antero-posteriorly,  and  is  not  yet 
ossified  ;  its  superior  margin  being  W-shaped  and  leaving  a  large 
fontanelle  between  itself  and  the  parietals.  Laterad  it  has  fused 
with  the  lateral  occipitals,  leaving  only  a  faint  tell-tale  notch  to 
indicate  the  junction. 

The  pro-,  epi-,  and  opisthotic  bones  are  now  completely  concealed 
when  the  i^oill  is  viewed  externally. 

The  ha^siaphenoid  is  also  concealed,  being  underfloored  by  the 
basitemporal  plate. 

The  aliaphenoid  appears  as  an  oblong  plate,  haying  its  long 
axis  horizontal. 

The  orhitO'Spheiwid  is  still  membranous,  while  the  presphenoid 
has  fused  with  the  basisphenoid. 

The  mesethmoid  has  only  just  commenced  to  ossify,  and  is 
represented  by  a  small  linguifoim  plate  supporting  the  yet  carti- 
laginous antorbital  plate,  and  bounded  in  front  by  the  cranio- 
facial fissure.  The  interorbital  septum  formed  by  the  backward 
extension  of  the  plate  is  as  yet  only  outlined  in  cartilage. 

The  olfactory  cavities  occupy  less  than  half  of  the  so-called 
anterior  narial  apei*tures  as  seen  in  the  dried  skull.  The  actual 
anterior  nares,  in  Eurylc&inus  ochronielas  for  example,  are  small 
and  round,  and  placed  at  the  extreme  anterior  angle  formed  by  the 
divarication  of  the  nasal  and  maxillary  processes  of  the  premaxiUa. 
The  superior  segment  of  this  circle  is  formed  by  membrane,  and 
this  extends  backwards  and  inwards  as  a  subtubular  sheet  to  be 
attached  to  the  antorbital  plate.  Mesially  this  tube  is  shut  in  by 
the  nasal  septum,  and  inferiorly  by  membrane  forming  the  roof 
of  the  palate.  Within  the  chamber  thus  formed  lies  a  long, 
somewhat  spatulate  cartilaginous  turbinal  extending  backwards, 
by  a  short  stalk,  to  the  anteiior  end  of  the  vomer.     The  free  end 
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of  the  spatulate  process  lies  on  a  level  with,  but  mesiad  of,  the 
external  aperture.  Without  this  chamber  is  a  large  sinus  roofed 
by  the  rhamphotheca,  floored  by  membrane  supported  by  the 
maxillo-palatine  process,  and  closed  posteriorly  by  the  antorbital 
plate  lying  external  to  the  nasal  chamber.  In  the  dried  skull 
this  sinus  is  included  as  part  of  the  external  narial  aperture. 

The  qtuidrcUe,  though  not  yet  completely  ossified,  differs  in  no 
material  particular  from  that  of  the  adult. 

b.  The  Membraiie-bones. 

The  parietal  is  roughly  quadrangular  in  shape ;  its  superior 
external  angle  is  drawn  upwards  into  a  point,  its  inferior  external 
angle  forms  a  sweeping  curve.  Its  mesial  border  is  not  yet 
ossified  in  the  skull  now  described.  A  small  portion  of  its  inferior 
border,  lying  between  the  supraoccipital  and  squamosal,  comes  into 
actual  contact  with  the  exoccipital. 

TheJroTital  along  its  posterior  border  follows  the  curve  of  the 
parietcd :  anteriorly,  in  the  mid-orbital  region,  it  becomes  reduced 
to  a  narrow  band,  and  finally  terminates  in  a  strap>shaped  process 
underlying  the  nasals.  Before  leaving  the  cranial  cavity  its  free 
edge  passes  downwards  and  inwards  to  join  the  alisphenoid 
inferiorly.  The  rim  of  this  inturned  plate  is  overlapped  by  a  long 
tongue-shaped  process  of  the  squamosal  (PL  II.  fig.  1  a). 

The  squamosal  is  a  somewhat  remarkable  bone.  Roughly 
X-shaped,  the  horizontal  region  overlaps,  mesiad,  the  lateral 
occipital  and  extends  so  as  nearly  to  reach  the  supraoccipital; 
laterad  it  overhangs  the  tympanic  cavity  and  terminates  in 
a  pointed  processus  zygomaiicus  squamosi.  The  vertical  shaft 
arising  from  this  base  is  roughly  sword-shaped,  with  a  slightly 
decurved  pointed  tip.  About  one-third  of  this  blade  arises  above 
the  level  of  the  parietal  to  overlap  the  frontal  as  already  described. 
Immediately  above  the  level  of  the  superior  border  of  the  ali- 
sphenoid  this  blade  develops  a  barely  perceptible  prominence, 
which  supports  a  small  cartilaginous  nodule — the  anlage  of  the 
postorbital  process. 

Another  most  noteworthy  feature  of  the  squamosal  in  this 
skull  is  the  fact  that  the  greater  pait  thereof  appears  on  the 
inside  of  the  skull :  only,  indeed,  the  extremities  of  the  horizontal 
and  vertical  portions  being  excluded,    (compare  fig^,  1,1a  (PI.  II.). 

In  the  most  primitive  types  of  Avian  skull,  it  will  be  re- 
membered, the  squamosal  is  either  entirely  excluded  from  any 
participation  in  the  formation  of  the  brain-case,  or  only  a  very 
small  area  is  admitted.  Originally  a  quite  superficial  bone,  it  has 
gradually  absorbed  the  underlying  osseous  tissue,  till  eventually 
it  has  forced  itself  into  the  very  walls  of  the  cranial  cavity,  and 
this  is  especially  the  case  in  the  skull  of  Eurykeinus  ochromelas, 

1  am  unfortuately  unable  at  the  present  time  to  make  any 
extensive  series  of  comparisons  between  the  form  of  the  squa- 
mosal in  the  EurylaBmids  and  that  of  the  Coraciiformes,  or  the 
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Menuridae  aiid  other  Passeriform  types,  owing  to  lack  of  material. 
Such  a  comparison  I  believe  would  be  valuable. 

So  far,  the  peculiar  squamosal  of  the  Euryltemidae  resembles 
most  nearly,  among  the  Coraciiformes,  that  of  the  Oapitonidsp. 
But  the  likeness  is  but  general,  and  seems  to  point  to  the  Oapi- 
toniform  type  as  being  the  more  primitive.  Herein,  this  element 
is  roughly  quadrangular  in  type,  but  has  the  antero-dorsal  angle 
produced  into  a  point,  which,  however,  does  not  extend  on  to  the 
frontal.  Its  mesial  border  is,  indeed,  exactly  coterminous  with  the 
external  lateral  border  of  the  parietal.  The  alisphenoid  in  this 
skull  is  prominent  and  forms  a  large  triangular  block  fitting  into 
the  deeply  concave  anterior  border  of  the  squamosal  on  the  one 
hand,  and  overhung  by  the  postorbital  region  of  the  frontal  on 
the  other.  The  pastorbital  process  appe^irs  to  be  formed  in  part 
by  the  alisphenoid,  and  in  part  by  the  frontal.  The  squamosal 
takes  no  part  whatever  in  its  formation.  These  relations  can  be 
seen  in  the  skull  of  Ccdorhamphua, 

The  resemblance  to  the  squamosal  of  the  Passeriformes  is  close, 
but  is  of  a  kind  such  as  to  leave  little  doubt  but  that  this  element 
in  the  Eurylaemidie  is  much  the  more  specialised :  a  fact  which  is 
somewhat  surprising,  and  is  at  the  same  time  not  without 
significance. 

Comparing  the  squamosal  of  Eurylcemits  ochromelas  with  that 
of  the  Rook  {Corvtis  frugilegus),  it  will  be  found  that  in  the  latter 
this  element  is  of  considerable  size,  conical  in  form,  and  rises 
ssujicriorly  to  overlap  the  frontal  as  in  EurylcBnitis,  The  base  of 
thiy  cone  is  broad,  and  its  postero-intemal  angle  is  produced 
backwards  and  inwards  to  form  a  wedge  between  the  parietal  and 
latei-al  occipital. 

It  is  from  a  squamosal  of  this  type  that  the  squamosal  of  Eury- 
IcEitnis  has  been  derived.  This  evolution  has  resulted  in  a  much 
greiiter  extension  of  the  base  mesiad,  between  the  parietal  and 
ejcoccipital,  and  in  the  lateral  reduction  of  the  body  of  the  bone  so 
n8  to  transform  the  sometime  cone  into  a  xiphoid  shaft  springing 
from  a  broad  base.  These  changes  will  become  the  more  apparent 
by  a  reference  to  fig.  1  a,  PI.  II. 

Tlie  n^isal  varies  considerably  in  form  in  this  group.  Unfor- 
tunately, I  have  not  material  at  my  command  which  will  enable 
me  to  make  a  comparison  of  the  early  stages  of  growth  of  these 
sevend  varieties. 

The  lachrymal  is  not  yet  ossified. 

T\i^ preniaxilla  apparently  lacks  palatine  pitxjesses.  What  appear 
t-a  lie  vestiges  of  these  seem  rather  to  be  ossifications  of  the  mem- 
bninc  forming  the  floor  of  the  anterior  region  of  the  nasal  chamber. 
This  point  can  only  be  solved  by  a  fui'ther  examination  of  well- 
prenerved  material. 

The  maxilla  appears  to  be  unusually  large  in  the  skull,  but  the 
decalcification  caused  by  the  formalin  in  which  this  specimen  was 
preserved  has  almost  obliterated  the  premaxillary  and  quadrato- 
|ugnl  sutui'es. 


1^ 
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The  qtiodraio-jugal  is  long,  extending  to  beyond  the  middle  of 
the  orbit. 

The  vomer  is  not  yet  ossified. 

The  palaiine8  differ  from  those  of  the  adult  in  that  the  trans- 
palatine  elements  (?)  are  as  yet  membranous. 

The  pterygoid  is  rod-shai^ed,  bent  at  its  posterior  extremity  at 
an  obtuse  angle,  so  as  to  fit  closely  to  the  parasphenoidal  rostrum.* 
The  free  end  of  this  rod  is  pointed,  and  bears  a  small  pointed 
piece  of  cartilage.  Whether  this  represents  the  hemi pterygoid, 
or,  as  seems  more  likely,  the  unossified  extremity  of  the  shaft,  is 
a  point  which  can  only  be  determined  by  the  examination  of 
somewhat  older  skulls. 

The  palatine  extends  backwai'ds  beneath  these  bent  limbs  of  the 
pterygoid. 

llie  apparent  absence  of  the  hemipterygoid  is  a  point  of  con- 
siderable interest.  The  interpretation  to  be  placed  upon  this  fact 
is,  I  think,  not  that  the  pterygoid  shaft  retains  its  primitive 
integrity,  but  that  the  hemipterygoid  element  has  been  lost,  just 
a8  it  has  in  many  other  groups  of  birds.  My  reason  for  this  view 
is  that  the  vomer,  which  shows  various  grades  of  reduction  in  the 
Eurylcemidce,  is  supported  entirely  by  the  palatines,  as  in  all  other 
cases  where  the  hemipterygoid  has  been  greatly  reduced  or  is 
wanting. 

There  is  nothing  remarkable  in  the  absence  of  this  element, 
because,  as  has  been  shown,  the  skull  in  this  group  is  highly 
specialised  in  many  ways. 

The  elements  of  the  mandible  are  as  yet  distinct. 


iv.  The  Yebtebbal  CJolubin. 

All  the  preeynsacral  vertebrae  are  heterocoelous  and  free. 

The  cervical  vertebne  are  characterised  by  the  deeply  incised 
neural  plates  of  the  6th- 10th  vertebne,  where  the  posterior 
zygapophyses  are  borne  upon  the  under  surface  of  the  free  ends 
of  long  beams. 

The  atlas  has  the  odontoid  ligament  perforated. 

The  axis  bears  a  large  tooth-like  neural  spine  and  a  large  pair 
of  hyperapophyses.  The  second  and  third  have  large  quadrangular 
neural  plates,  the  hinder  angles  of  which  in  the  third  vertebra  are 
produced  upwards  into  strong  hyperapophyses.  The  outer  borders 
of  these  plates  are  pierced,  on  each  side,  by  a  small  foramen.  The 
hyperapophyses  of  the  5th  to  8th  vertebne  are  placed  about 
midway  between  the  neural  spine  and  the  posterior  zygapophysis. 
From  the  5th  to  1 1th  vertebne  the  neural  plates  are  deeply  incised 
both  before  and  behind  the  neural  spine.  The  neural  spines 
gradually  decrease  in  size  from  before  backwards,  so  that  from  the 
9th  to  the  12th  they  are  represented  only  by  the  merest  tubercle. 
Hypapophyses  are  borne  by  the  2nd,  3rd,  4th,  and  5th  vertebree ; 
the  7th  to  10th  bear  catapophyses,  feebly  developed;   hypapo- 
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physes  again  succeed  from  the  11th  vertebra  and  are  continued 
backwards  to  the  thoracic. 

The  cervical  vertebne  are  12  in  number.  There  are  tliree 
cervico-thoracic ;  that  is  to  say,  there  are  three  vertebne  bearing 
free  cervical  ribs.  The  1st  pair  are  reduced  to  the  merest  vestiges ; 
the  2nd  pair  are  long,  b^r  vestigial  uncinates,  but  no  sternal 
segment ;  the  3rd  pair  l)ear  large  uncinates  and  a  long  styliform 
sternal  segment,  which  does  not,  however,  reach  the  sternum. 
Thus,  it  is  obvious  that,  at  no  distant  date,  these  three  vertebne 
formed  part  of  the  thoracic  series  and  articulated  with  the 
sternum.  They  differ,  moreover,  in  form  from  the  true  cervicals, 
and  resemble  the  thoracic  series  in  having  broad  outstanding 
diapophyses. 

The  cervical  and  cervico-thoracics  of  the  Eiu'ylaemidae  differ 
conspicuously  from  those  of  the  Menuridie  and  of  the  Coracii- 
formes,  and  resemble  i-ather  those  of  the  higher  Passeres. 

The  thoracic  vertebne,  six  in  number,  have  moderately  developed, 
quadrangular,  neural  spines.  Only  the  1st  thoracic  bears  a  small 
hypapophysis.  The  centra  are  pierced  by  pneumatic  foramina. 
The  last  thoracic  has  been  incorporated  with  the  synsacrum. 

Twelve  vertebrae  enter  into  the  composition  of  the  synsacrum  in 
Ccdyptomeim  and  Cyimbirhynchus  ^1 3  in  Corydmi,  The  numerical 
differences  are  as  follows  : — 

Calyptomena.  Cymbirhynehut,  Corydon, 

Thoracic 1  1  1 

Lumbar  2  -  2  3 

Lumbo-sacral      3  2  2 

Sacral 2  2  2 

Caudal 4 -f  8  free  caudal    5  +  8freecaud.     5  +  8freecaud. 

Total    12  +  8  „  12  +  8         „  13  +  8       „ 


Thus  Calyptomena  appears  to  have  lost  1  post-sacral  and 
Cywhirhip\jcku8  1  pre-sacral.  Corydon  would  appear  to  express  the 
primitive  number  of  these  segments. 

The  2nd  lumbar  in  Ccdypiomeiia  bears  a  large  pair  of  ventri- 
lateral  processes  abutting  against  the  pre- ilia.  The  Ist  sacral 
vertebra  lies  immediately  caudad  of  the  hinder  margin  of  the 
acetabulum.  The  dorsi-lateral  processes  of  the  sacral  and  caudal 
vertebne  are  long,  and,  by  the  ossification  of  the  tendinous  tissue 
overlying  them,  form  a  broad  bony  plate  dividing  the  innominates. 
There  are  8  free  caudals,  including  the  pygostyle.  The  diapophyses 
of  those  immediately  following  the  synsacral  series  are  not 
embraced  by  the  innominate,  owing  to  the  fact  that  these  are  kept 
apart  by  the  outstanding  dorsi-lateral  processes  of  the  synsacral 
series. 

Corydon  and  Cyinbirhyiichua  differ  from  Ccdyptornena  chiefly 
in  that  the  dorsi-lateral  processes  of  the  sacral  and  post-saciul 
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components  of  the  synsacral  vertebrae  are  shorter,  so  that  the 
diapophyses  of  the  first  precaudal  are  overlapped  by  the  hinder 
ends  of  the  innominate. 

Well-marked  intercentra  appear  on  caudals  5-7,  in  each  of  the 
three  genera  here  described. 

V.  The  Ribs. 

The  cervical  ribs  extend  from  the  4th  to  the  12th  vertebrae. 
The  1st  and  2nd,  10th  and  12th,  are  represented  by  little  more 
than  broad  pleurapophysial  lamellae ;  in  the  remaining  vertebi'se, 
however,  these  lamellae  are  narrow  and  band-like,  and  the  ribs 
slender  and  styliform,  extending  the  whole  length  of  the  centrum. 

There  are  3  corvico-thoracic  ribs.  The  first  is  reduced,  only  the 
capitulum  and  tuberculum  remaining  connected  by  a  common  base. 
The  second  is  long,  but  bears  no  uncinate ;  the  third  bears  a  short 
sternal  segment,  which,  however,  does  not  reach  the  sternum. 

There  are  5  thoracic  ribs,  of  which  4  only  reach  the  sternum. 
The  uncinates  are  long  and  extend  backwards  to  reach  the  3rd  rib 
from  their  base  of  attachment. 

In  Corydon  the  sternal  segment  of  the  5th  rib  articulates  by  a 
special  facet  with  the  sternal  segment  of  the  rib  next  in  front. 

vi.  The  Sternum  and  Shoulder-oirdle. 
(Text-figs.  13,  14,  pp.  46,  47.) 

The  sternum  of  the  Eurylaemidae  is  typically  Paaseriform,  and 
presents  no  very  close  resemblances  to  that  of  any  other  group.  In 
some  features  it  recalls  that  of  the  Cuckoos,  in  otliers  of  the 
Caiprimulgi,  but  these  are  not  of  a  nature  likely  to  cause  difficulty 
in  confounding  the  sterna  of  either  of  these  groups  with  Passerine 
sterna. 

In  the  Euryliemida?  the  corpus  sterni  is  short  and  broad — ^the 
breadth  nearly  equal  to  the  length.  The  posterior  lateral  processes 
are  long,  extending  forwards  to  a  point  corresponding  to  a  trans- 
verse line  through  the  middle  of  the  corpus  sterni ;  the  free  ends 
of  these  processes  are  spatulate.  The  metasternum  has  its  free 
border  squarely  truncate,  so  as  to  form  a  continuous  line  with  the 
free  ends  of  the  posterior  lateral  processes ;  broken  only  by  the 
notch  enclosed  by  this  process.  The  anterior  lateral  processes  in 
Calyptomena  have  their  free  ends  truncated  and  curved  slightly 
backwards.  In  Corydon  these  processes  are  long,  pointed  and 
directed  forwards.  Cymbirhynchtis  is  intermediate  in  this  respect, 
the  process  being  long,  tnmcate,  and  directed  forwards.  The 
articular  surfaces  for  the  sternal  ribs  are  confined  entirely  to  these 
processes. 

There  is  no  spina  interna,  ITie  spina  externa  shows  only  the 
faintest  indication  of  the  bifurcate  free  end  which  prevails  among 
the  Passeriformes  (text-fig.  13,  «.c.).  In  Cymbirhynchus  and 
Corydon  this  spine  is  triangular  in  section ;   in  Calyptomena  it 
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should  rather  be  desci-ibed  as  blade-shaped,  the  dorsal  edge  of  the 
blade  being  much  thickened ;  in  other  words,  the  ventrally  placed 
keel  of  the  triangle  seen  in  Corydon  has  in  this  genus  extended 
downwards.  The  median  line  of  the  dorsal  surface  of  the  corpus 
stemi  is  deeply  grooved,  and  pierced  anteriorly  by  a  large 
pneumatic  foramen.  In  Cf/niMrhi/iichuSj  and  to  a  less  extent  in 
Calyptomena,  the  groove  is  lace<l  across  by  narrow,  irregular  bars 
of  bone. 

The  caiina  is  deep,  and  has  the  free  (ventral)  edge  produce<l 
forwards.  The  anteiior  (vertical)  border  bears  a  hollow  groove  for 
the  reception  of  the  hypocleideum. 

Tlie  coracoid  grooves  look  directly  forwards,  and  do  not  meet  in 
the  middle  line.  The  dorsal  lips  are  prominent  and  thickened  ; 
the  ventral  lips  are  well-defined,  but  have  knife-like  edges  con- 
tinued inwards  on  to  the  spina  externa. 

Text-fig.  13. 
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Sternum  of  Calyptomena,  showing  the  simple  (unbifurcated)  spina  externa,  t.e. 
aJ.p.i  anterior  lateral  process ;  r .,  carina ;  p.l.p.,  posterior  lateral  process. 

The  coracoids  are  long ;  as  long  as,  or  longer  than,  the  corptis 
stemi.  The  procoracoid  process,  though  reduced,  is  still  moderately 
large,  and  forms  a  narrow  flange  of  bone,  arising  beyond  the 
middle  of  the  coracoid  shaft  and  having  its  free  edge  directed 
downwards.  Cephalad  it  articulates  with  the  scapula,  and  with 
the  clavicle  forms  the  foramen  triosseum.  The  procoracoid  of  the 
Eui-ylflemidae  is  larger  than  in  the  Cotingidae.  In  the  Picidse  the 
procoracoid  appears  to  be  wanting,  and  in  the  higher  Passeres  it 
is  reduced  to  the  merest  vestige,  e.  g.  Corvus,  The  breadth  of  the 
base  of  the  coracoid  Ls  increased  by  narrow  phalanges  of  bone,  one 
on  either  side  extending  forwards,  for  about  one-fourth  the  length 
of  the  shaft.  On  the  dorsal  aspect  of  the  shaft  a  prominent 
tongue  of  bone  is  sent  up  to  abut  against  the  dorsal  lip  of  the 
coracoid  groove.  This  at  least  obtains  in  Calyptomena ;  in 
Corydon  and  Ci/mbirh7/n<;hus  it  is  less  marked. 

The  scapula  is  long,  narrow,  and  scimitar- shaped.     The  furaUa 


1905.]  OSTEOLOGY  OP  THE  EVRYUEMIDJE.  47 

is  long,  slender,  gently  arched,  and  bears  a  large  hypoeleideum, 
roughly  quadrangular  in  form,  and  articulating  with  the  anterior 
edge  of  the  carina.  The  free  ends  of  the  furcula  are  expanded  to 
form  flat  plates  articulating  with  the  acrocoracoid,  procoracoid,  and 
acromion  process  of  the  scapula  (text-fig.  14),  thus  enclosing  the 
foramen  triosseum. 

In  the  form  of  the  sternum  and  shoulder-girdle  the  Euiylaemidse 
closely  resemble  the  Cotingida?,  especially  in  the  form  of  the  spina 
externa,  which  is  simple,  and  thereby  differs  from  the  typical 
Passerine  form  wherein  it  is  forked.  In  the  EurylfiBmidae  this 
process  is  more  or  less  spike-shaped,  whereas  in  the  Cotingidae  it 
appears  to  be  generally  flabellate.  In  Chasmorhynchus  the 
posterior  sternal  notches  are  not  so  deep  as  in  the  Eurylaemidje. 
The  hypoeleideum  articulates  nearer  the  antero-ventral  angle  of 
the  carina ;  and  the  coracoids  do  not  develop  the  internal  basal 
flange  found  in  the  Eurylsemidfie. 

Text-fig.  14. 
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Portion  of  the  sboalder-girdle  of  Calypiomena,  to  show  the  meeting-point  of  the 
scapala,  corocoid,  and  clavicle,  forming  the  inner  wall  of  the  foramen  triosteum. 

sCf  scapula;  ae.t  acrocoracoid  ;  f.,  furcula. 

In  the  relations  of  the  articulations  between  the  procoracoid, 
furcula,  and  scapula,  where  these  unite  to  form  the  foramen 
triosseum,  the  Eurylaemidse  are  distinctly  Passerine,  though  this 
arrangement  also  obtains  among  the  Picidse — a  fact  of  some 
significance. 

In  Calyptomenay  for  instance,  the  acromion  process  of  the  scapula 
extends  downwards  along  the  anterior  border  of  the  free  edge  of 
the  procoracoid,  and  affords  an  articular  surface  cephalad,  for  the 
posterior  angle  of  the  expanded  free  end  of  the  furcula.  In 
Chasmorhynchus  this  articulation  for  the  furcula  is  markedly 
increased ;  and  this  increase  apparently  reaches  its  maximum  in 
the  Corvidfie,  where  the  acromion  forms  a  long  beam-like  roof 
to  the  foramen  triosseum,  and  a  very  extensive  articular  surface 
for  the  furcula. 
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vii.  The  Pelvic  Girdle. 

Outside  the  Passerine  series  the  pelvic  girdle  of  the  EuryUemidae 
resembles  most  nearly  that  of  the  Capitonidse ;  from  which,  however, 
it  may  be  distinguished  by  the  fact  that  whereas  in  the  Eurykemidse 
the  post-acetabiilar  ilium  is  produced  caudad  into  a  spine,  in  the 
Capitonidao  this  bjickward  extension  is  bitwid  and  bifurcate. 

Among  the  Passeres  it  approximates  most  closely  perhaps  to  that 
of  ChasmorhynchiLS,  Cymhirhynch^vs  only,  among  the  Eurybemida?, 
appeai-s  to  passess  even  a  vestige  of  the  pectineal  process.  In 
Calyptonienu  the  pre -acetabular  ilium  is  broad  throughout  its  whole 
length,  and  sharply  truncated  anteriorly.  The  inferior  border 
thereof  is  markedly  sinuous.  The  pre-acetabulse  of  the  right  and 
left  sides  are  widely  separated  one  from  another ;  and  rise  so  as  to  lie 
nearly  level  with  the  ridge  of  the  neural  crest  of  the  synsacrum, 
thus  forming  a  large,  open,  canalis  ileo-lumbalis.  The  post- 
acetabular  region  of  the  ilium  is  expanded  to  form  a  broad  dorsal 
plane,  and  passing  backwards  terminates  in  a  long  spine,  which,  in 
Cymhirhynchua  and  Corydcni^  is  closely  applied  to  the  free  ends  of 
the  transverse  processes  of  the  post-synsacral  caudal  vertebrae. 

The  ischium  in  Calyptcmiena  is  long,  produced  backwards  consi- 
derably beyond  the  level  of  the  post-acetabular  region  of  the  ilium, 
and  terminates  in  a  downwardly-directed  hook-shaped  process  which 
fuses  with  the  pubis.  Cymbirhynchus  differs  but  slightly  from 
Calj/ptomeiia  is  this  respect.  In  Corydon  the  ischium  is  shorter 
an tero- posteriorly,  and  deeper,  than  in  the  two  genera  just  described, 
and  doas  not  pi'oject  beyond  the  level  of  the  free  end  of  the  post- 
acetabular  ilium.  Further,  the  dorsal  border  of  the  pre-ilium  is 
much  cut  away  anteriorly  so  as  to  expose  a  great  portion  of  the 
synsacral  neural  crest. 

The  ischio-pubic  fissure  is  closed  in  all  three  genera  here 
descril>ed  ;  the  obturator  foramen  is  shut  off  therefrom  by  a  bony 
bar. 

The  pubis  is  long  and  straight,  and  projects  beyond  the  level 
of  the  ischium,  especially  so  in  Calyptomena. 

The  close  approximation  of  the  post-acetabular  ilium  to  the 
transverse  processes  of  the  free  caudal  vertebrae  is  due  to  the 
shortness  of  the  transverse  processes  of  the  synsacral  vertebra; 
already  referred  to. 

The  fovea  hmibalis  is  small;  and  the  fovea  iachiadica  and 
pivdeiidalis  are  confluent. 

viii.  The  Pectoral  Limb. 

The  pectoral  limb  of  the  genera  here  described  presents  no 
marked  differences  by  which  they  can  be  distinguished  one  from 
another. 

It  resembles  that  of  the  Coliidaj  and  Capitonidse  in  that 
metacarpal  II.  sends  backwai*ds  from  its  proximal  end  a  small 
triangular  bony  spur  (intemuetacarpal  process)  tp  abut  against 
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metacarpal  III.     In  the  Eurylaemidfe  this  spur  is,  however,  much 
lai-ger  than  in  the  Coraciiform  genera  referred  to. 

The  humerus  only  is  pneumatic ;  and  is  subequal  to,  or  shorter 
than,  the  manus.  The  forearm  is  the  longest  segment  of  the  limb. 
The  sulcus  transversum  or  coi*aco-humeral  groove  is  shallow.  The 
crista  superior  is  triangular  in  form. 

The  incisura  capitis  is  fairly  sharply  defined  ;  the  /ossa 
subtrochanierica  is  large.  There  is  a  small  ectepicondylar  process, 
which,  it  is  to  be  noted,  is  not  forked  as  in  the  higher  Paaseres ; 
the  entepicondylar  process  is  still  smaller.  Ventrad  of  the 
tuberculum  ulnare  is  a  prominent  spur-like  blunt-pointed  tubercle 
directeil  backw^ards  and  outwaixls  so  as  to  interlock  with  the 
olecranon  process  of  the  ulna  in  the  extended  wing. 

On  the  palmar  surface  immediately  above  the  radial  condyle  is 
a  small  tubercle  for  the  attachment  of  the  inner  head  of  the 
extensor  tnetacarpi  tdnaris. 

The  ulna  has  a  prominent,  pointed,  olecranon  process,  and  bears 
a  row  of  small  tubei*cles,  for  the  attachment  of  the  secondary 
remiges,  along  its  postaxial  border. 

The  ludius  is  slender  and  slightly  bowed.  The  forearm  is  the 
longest  segment  of  the  wing. 

The  manus  is  well  developed.  As  in  the  Capitonidse  and  the 
normal  Paaseres,  the  base  of  Mc.  II.  sends  backwards  a  bony 
plate  to  overlap  and  fuse  with  the  ba.se  of  Mc.  III.  In  the 
Eui-ylaemitlaB  this  plate  (intermetacarpal  plate)  is  of  considerable 
size,  its  base  extending  down  the  shaft  for  some  distance. 

In  some  Coiuciae,  e.  g.  £urt/stomus,  there  is  also  an  inteioneta- 
carpal  plate,  but  feebly  developed,  and  not  fused  with  Mc.  III. 

ix.  The  Pelvic  Limb. 

The  pelvic  limb,  in  the  Emylajmidw,  has,  in  common  with  the 
Cotingidse,  a  syndactyle  pes ;  and  in  this  respect  these  two  families 
i-esemble  many  of  the  Coraciiformes.  None  of  the  bones  are 
pneumatic;  in  which  respect  the  Eurylaemidie  differ  from  the 
Cotingidw,  which  have  a  pneumatic  femur,  and  resemble  many  of 
the  Coraciidie. 

The  f em ur  is  long  and  slender.  The  popliteal  fossa  is  represented 
only  by  a  shallow  depression. 

The  tibio-tarsus  has  moderately  well-developed  ecto-  and  ento- 
cnemial  crests  and  a  long  fibular  ci*est.  The  shaft  is  curve<l  first 
forwards,  then  inwards,  so  that  the  distal  end  thereof  is  markedly 
inflected.  The  extensor  bridge  is  ossified.  The  intercondylar 
gorge  is  deep.  The  fibula  extends  to  below  the  level  of  the  middle 
of  the  shaft  of  the  tibio-tarsus. 

The  tarso-metatai*sus  is  moderately  long.  The  hypotarsus  is 
complex.  The  distal  end  of  the  shaft  is  flattene<l  from  before 
bai'-kwards,  and  laterally  expanded  to  form  the  condyle  for  digits 
II. -IV.  These  condyles  all  extend  forwai*ds  to  practically  the 
«ime  level,  the  middle  condyle  scarcely  projecting  Ijeyond  the  level 
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of  those  on  either  side.     In  section  the  shaft  is  subcylindrical. 
Mc.  I.  is  long,  as  in  the  Passeres. 

The  pelvic  limhs  of  the  Euryltemida*  and  Cotingida?  can  be 
distinguished  fi-om  the  limbs  of  the  sjiidactyle  meml^ers  of  the 
Coraciiformes  by  the  fact  that,  in  the  latter,  the  tarso-metatarsus 
is  either  broad  and  flat,  or  deeply  grooved  anteriorly,  and  is  more 
or  less  triangulai*  in  section.  Further,  the  cnemial  crests  of  the 
tibio- tarsus  are,  in  the  Comciiformes  having  this  type  of  feet,  but 
feebly  developetl. 

X.  Summary. 

Regarded,  by  common  consent,  as  the  most  lowly  of  the 
Passeriformes,  the  Euryla?mid{e  are  at  the  same  time  an  exti*emely 
specialised  group ;  much  more  so  than  has  been  hitherto  recognised. 
Such  a  condition  might  have  been  expected  indeed,  inasmuch  as 
this  is  a  common  feature  among  primitive  groups. 

Nowhere  is  this  specialisation  more  conspicuous  than  in  the 
skull.  The  basipterygoid  pi-ocesses  have  entirely  disappeared  ; 
the  maxillo-palatines  have  been  reduced  from  broad  triangular 
plates  to  rod-like  splints ;  and  a  singularly  peifect  fronto- nasal 
hinge  has  been  developed.  In  some  genera,  as  in  CorydoUj  the 
beak  has  vastly  increased  in  size,  and  has  acquired  a  markedly 
hooked  shape,  as  w^ell  as  a  great  increase  in  br^ulth.  Nor  is  this 
all.  The  vomer  presents  a  number  of  gradations  in  the  direction 
of  reduction  and  degeneracy  ;  and  this  is  true  also  of  the  na^«als, 
whereby  the  anterior  nariaJ  fossa — which,  by  the  way,  is  only  in 
fact  a  narial  fossa  in  so  far  as  its  extreme  anterior  end  is  concerned — 
is  enormously  enlarged.  The  lachrymal  has  been  reduced  to  a 
mere  vestige  embedded,  though  still  free,  in  the  anterior  face  of 
the  antorbital  plate  as  in  Cali/ptonisna,  or  it  is  wanting  as  in 
Cory  don.  The  palato-pter}'^goid  articulation  is  also  specialised  ; 
so  too  is  the  nature  of  the  vomerine  suj^rt,  this  having  been 
transferred  from  the  pterygoids  to  that  of  the  palatines.  The 
hemipterygoid  element  appears  to  he  wanting,  but  ti-aces  of  this 
may  turn  up  in  the  nestlings  of  CalypUyinena, 

Evidence  of  yet  further  specialisation  is  obtained  from  a  study  of 
the  nestling  skull.  Besides  the  disappearance  of  tho  hemipterj'goid 
just  referred  to,  the  squamosal  gives  imquestionable  proof  in  this 
direction ;  yet,  at  the  same  time,  having  preser\-ed  the  essential 
characters  of  its  shape,  this  element,  more  than  any  other  bone 
in  the  skull,  affords  testimony  of  no  uncertain  kind  as  to  the  truly 
Passerine  chai-acter  of  the  gi^oup.  Roughly  X-shaped,  there  can 
nevertheless  be  no  doubt,  fi-om  the  genei-al  contom^s  of  the  bone, 
that  it  has  been  derived  fi'om  a  lai'ger  and  more  conical  plate 
resembUng  that  which  obtains  in  the  Corvidae  for  example. 
Further,  as  in  all  the  Passeres,  the  long  axis  of  this  bone  is 
continued  upwaixis  and  forwai-ds  beyond  the  parietal  so  as,  in  short, 
to  overlap  the  frontal.  So  far  as  I  have  yet  been  able  to  asceitain, 
such  an  extension  does  not  obtain  anjnvhere  among  the  Ooracii- 
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formeH.  A  further  indication  of  specialisation  is  the  fact  that 
the  squamosal,  in  all  the  Passeriformes  and  most  of  the  Coracii< 
formes,  has  absorbed  the  imderlying  bones  so  that  it  now 
appears,  almost  in  its  entirety,  within  the  cranial  cavity.  The 
remarkable  variations  which  obtain  in  the  Class  Ave©,  in  the  form 
and  arrangement  of  the  membrane-bones  are  of  considerable 
interest.  These  changes  seem  to  follow  along  certain  definite 
lines,  and  are  the  more  remarkal)le  because,  save  for  the  first  few 
weeks  of  the  bird's  life  (the  nestling  period  in  short),  these  bones, 
as  separate  entities,  cease  to  exist,  being  fused  to  form  one 
homogeneous  tissue.  Yet  progressive  evolution  is  as  obvious  as  in, 
say,  the  sternum  or  pelvis ;  though  they  cannot  be  individually 
influenced  by  the  strains  and  stresses  incident  to  the  struggle  for 
existence  in  the  same  way  as  if  they  maintained  their  individuality 
throughout  life,  or  for  at  least  some  considerable  time  after  leaving 
the  nest.     This  is  a  point  to  which  I  propose  to  return  later. 

So  far  we  have  described  only  the  specialised  features  of  the 
skull ;  what  of  the  primitive  ?  It  is  difficult  to  speak  with  any 
degree  of  certainty  on  this  point.  The  small  size  of  the 
anterior,  posterior,  and  superior  tympanic  recesses,  and  of  the 
tympanic  cavity,  may  be  reckoned  in  this  category' ;  and  so  too, 
probably,  should  the  long  narrow  vomer  as  seen  in  Calyptomena, 
The  close  approximation  of  the  otic  and  squamosal  heads  of  the 
quadrate  is  an  undoubtedly  primitive  character.  These,  in  the 
£urylflemid{e,  are  barely  separated  ;  in  the  Corvidae,  for  example, 
they  are  comparatively  wide  apart.  These  few  points  seem  to  sum 
up  all  the  e\4dence  that  is  obteinable  on  this  question. 

How  far  specialisation  has  gone  in  the  skulls  within  this  group 
may  be  seen  at  a  glance  by  comparing  the  skull  of  Cah/ptomeiui 
with,  say,  that  of  Corydaii,.  In  the  latter  the  antorbital  plate  is 
greatly  reduced  in  size  and  thickness,  and  the  lachrymal  is 
wanting.  The  beak  is  markedly  wider,  more  hooked,  and 
articulates  with  the  frontal  by  a  more  pronounced  nasal  hinge, 
while  the  nasal  septum  is  obliterated  by  the  inflation  of  the  nasal 
processes  of  the  premaxilla. 

The  simple,  unforked  condition  of  the  spina  externa  of  the 
sternum  is  undoubtedly  a  primitive  character ;  and  in  the  form 
of  the  pelvic  girdle  this  group  is  less  advanced  than  in  the 
remaining  Passeres. 

Before  proceeding  to  discuss  the  relationship  of  the  Euryltemida? 
to  the  remaining  Passeres,  it  would  be  well  to  say  a  few  words  as  to 
the  wider  question,  of  the  probable  allies  of  the  Euryliemida* 
outside  the  Passeres.  This  is  a  matter  on  which  it  is  impossible 
to  dogmatise ;  at  most,  one  can  but  throw  out  suggestions,  of  a 
very  nebulous  character. 

It  will  be  found,  probably,  that  Fiirbringer  (3)  has  come  nearest 
to  the  solution  of  this  problem.  He  points  to  a  relationship 
between  the  Eurylaemida?  and  the  Cj'pseli,  and  a  yet  closer  alliance 
with  the  Pici.  Affinities  to  the  Coraciidie  he  regards  as  remote 
indeed. 

4* 
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My  own  work  most  certainly  tends  to  support  FUrbringer's 
conclusions.  It  is  possible  that  the  Euryliemidie  will  prove  to 
be  related  both  to  the  Caprimulgi  and  Cypseli.  As  re^rds  the 
connection  with  the  Pici,  it  is  significant  to  note  that  the  squamosal, 
in  the  nestling,  closely  resembles  that  of  the  Passerine  type,  inas- 
much as  it  overlaps  the  frontal,  an  arrangement  which  does  not 
appear  to  occur  elsewhere  among  the  Coraciiformes. 

Coming  now  to  the  question  of  the  relationship  of  the  Eury- 
laemidae  to  the  remaining  Passeres,  J.  would  remark,  at  the 
outset,  that  there  seems  scarcely  sufficient  ground  for  sepai-ating 
the  former  so  widely  from  the  latter  as  has  been  done  by  many 
during  recent  yeai-s.  This  separation  foreshadowed  by  Garrod, 
and  consummated  by  Forbes,  has  been  widened  even  further  than 
either  of  these  distinguished  workers  would  have  considered 
justified. 

Forbes,  just  twenty -five  years  ago  (2),  summarised  the  main 
features  of  the  Eurylfemid»,  from  the  systematic  point  of  view, 
as  follows : — " ....  They  are  not  Tracheophone ;  and  in  that 
they  possess  the  sciatic  instead  of  the  femoral  artery,  they  differ 
from  the  Piprida)  and  Cotingidse,  with  which  they  have  so  often 
been  associated.  From  these,  too,  they  differ,  as  they  do  fi*om 
the  Tyrannidae,  Pittidie,  and  Rupicola^  in  the  details  ♦  of  the  syrinx 
as  well  as  in  the  simple  manubrium  sterni  and  other  points.  As 
has  already  been  stated,  they  differ  from  all  the  other  Passeres  in 
the  retention  of  a  vinculum  in  the  deep  plantars  of  the  foot  .  .  .  ." 
In  a  second  contribution  to  this  subject  during  the  same  month 
these  views  wei*e  repeated.  After  referring  again  to  the  syrinx 
and  syndactyle  foot,  he  goes  on  to  remark  : — *'The  peculiarities 
of  the  Eurylfiemidie,  and  especially  their  oft-spoken-of  retention 
of  the  plantar  vinculum,  are  sufficient,  1  think,  to  justify  their 
forming  a  main  division  of  Passeres  by  themselves,  as  suggested  by 
Prof.  Garrod,  which  may  be  termed  Desmodactyli,  in  distinction 
from  the  others,  Eleutherodactyli  .  .  ." 

It  seems  to  me  open  to  question  whether  so  wide  a  sepaiution 
is  justified. 

After  all,  the  existence,  or  rather  we  may  say  the  survival,  of 
the  plantar  vinculum  is  not  so  very  surprising,  not  more  so  than 
the  persistence  of  basipterygoid  processes  for  example — which 
crop  up  sporadically  among  groups  which  have,  as  a  whole,  long 
since  lost  them.  In  Calyptomena^  according  to  Beddai'd,  this 
vinculum  is  wanting.  Some  importance  has  been  given  to  the 
statement  made  by  Forbes,  that  in  Eurt/lcemtis  oc/iromelas  there 
is  a  second  vinculum  :  the  additional  slip  **  being  given  off  lower 
down,  from  the  hallux  tendon,  which  joins  the  tendon  of  the 
digital  flexor  at  the  point  where  the  latter,  splitting  into  three, 
receives  the  main  vinculum."  Gadow  (4),  commenting  on  this 
statement,  remarks  that  this  arrangement  closely  agrees  with  what 
obtains  in  Upupa  and  IrriaoTj  a  fact  which  suggests  the  origin  of 
the  Passerine  plantars  from  this  type. 

•  lUlics  mine— W.  P.  P. 
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Though  I  looked  carefully  for  this  slip,  I  failed  to  find  it,  yet  I 
examined  three  or  four  specimens. 

Forbes  showed  that,  in  the  matter  of  the  syrinx,  the  Euiylaemidie 
agree  most  nearly  with  the  Philepittidse  of  the  Old  Worid  ;  and, 
after  that,  with  the  Cotingidw,  Pipridae,  and  Tyrannidae  of  the  New 
World.  This  organ  is  of  the  "  Mesomyodian,"  "  tracheo-bronchial  " 
type,  or,  to  adopt  Gadow's  term,  the  syrinx  is  tracheo-bronchial 
and  "  Anisomyodean." 

Had  the  syrinx  instead  of  the  plantar  tendons  been  adopted  as 
the  basis  of  classification  for  this  group,  then  the  Cotingid» 
would  have  been  regarded  as  the  more  primitive  group,  inasmuch 
as  in  Lipatufua  cineraceus  the  intrinsic  muscle,  according  to 
Beddard,  is  of  great  width,  "  which  seems  to  foreshadow  its 
division  in  the  Oscines  into  a  complex  of  muscles  .  .  .  ." 

The  many  characters  which  the  Euryliemidse  and  Cotingidse 
share  in  common — skeletal,  muscular,  syringeal,  pterylological, 
«kc. — are  surely  proofs  that  these  two  groups  are  much  more  nearly 
allied  than  is  generally  supposed  to-day :  the  likenesses  are  too 
many  and  distinct  to  be  put  down  to  convergence  or  correlated 
\'ariation. 

The  fact  that  the  spina  externa  of  the  sternum  is  simple  is 
generally  bracketed  together  with  the  plantar  tendons,  and  other 
characters,  so  as  to  emphasise  the  primitive  character  of  the 
Euryliemid».  But  this  same  peculiarity  of  the  sternum  occurs 
again  in  the  Cotingidae.  The  pterylosis  of  the  Eurylaemidse  is 
generally  regarded  as  peculiar  :  as  a  matter  of  fact,  it  is  hard  to 
distinguish  from  that  of  the  Cotingidae.  The  syndactyle  foot 
again  turns  up — in  the  (^otingidae.  We  have  already  described 
the  close  resemblances  which  obtain  in  the  skulls  of  these  two 
groups. 

Turning  now  to  the  muscular  system.  The  syringeal  muscles 
we  have  already  referred  to.  They  offer  no  striking  peculiarities 
of  structure.  Indeed,  the  only  muscles  which  seem  to  call  for 
comment  in  this  summary  are  the  brevia  and  lo7*,gu8  divisions  of 
the  deUoideus.  The  separation  of  this  muscle  into  two  distinct 
parts  is  nowhere  so  complete  as  in  the  Passeres. 

In  its  primitive  (archicentric)  condition,  this  muscle  arises,  in 
part  from  the  acromion  and  inner  face  of  the  expanded  free 
end  of  the  clavicle  and  in  part  from  the  os  humero- scapular e  and 
criHa  lateralis  of  the  humerus.  It  is  inserted  by  a  common 
tendon  into  the  base  of  the  ectepioondyloid  process  ;  the  tendon 
forming  the  terminal  of  a  practically  homogeneous  muscle. 

I  have  not  yet  had  time  to  study  the  apocentricities  of  this 
m^jscle,  but  it  would  appear  that  as  specialisation  proceeds  it 
breaks  up  into  two  more  or  less  equal  and  perfectly  distinct 
muscles  terminating  in  a  common  tendon :  later  the  brevis 
portion  becomes  suppressed  and  the  longus  much  shortened,  each 
receding  farther  and  farther  up  the  shaft  of  the  humerus. 

I  have  only  just  realised  the  potentialities  of  this  muscle  as  a 
factor  in  systematic  work,  and   therefore  have  no  large  series  of 


54 


MR.  W.  P.  PYCRAFT  ON  THE 


[May  2, 


<laUi  to  suppoi-t  this  interpretation.  But  the  facts,  in  so  far  as  they 
are  relevant  to  the  present  paper,  seem  to  show  that  the  primitive 
(archieentric)  condition  is  represented  fairly  well  in,  say,  Paradiaea. 
In  Corvus  corax  the  longus  portion  is  degenei-ate  and  fuses  with 
the  brevis  just  below  the  middle  of  the  shaft  of  the  humerus,  the 
brevis  portion  then  running  downwards,  ultimately  becoming 
tendinous  and  passing  to  its  insertion  at  the  Ijase  of  the  ectepi- 

Text-fig.  15. 
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Dissecrtion  of  arm,  dor.<sal  asptn;!,  of  Eurjt/ltemHS  ochromelas,  to  show  the  ihUoideuM 
major  longus  and  brevis.  The  loiigiis  portion  has  been  cut  throuifh  the  middle, 
and  the  two  halven  drawn  in  opposite  directions.  The  brevis  portion  has  now 
)»econie  very  degenerate  and  quit*  functionless. 

d.m.b.,  deltoideus  in^or  breois;  d.mJ.y  deltoideus  major  longus; 
a.,  anconeus  ;  h.^  humerus  :  n.,  nervus  radialis. 


condylar  process.  In  Stnrniis  lx)th  poilions  are  extremely  well 
developed,  and  perfectly  sepai*jite  until  the  distal  end  is  attained, 
where  they  fuse  in  a  fleshy  insei-tion  in  which  may  be  traced  two 
distinct  incipient  tendons. 


1905.]  OSTEOLOGY  OF  THE  EURYL.EMIO.E.  55 

In  the  Euiylaemiclie  and  Cotingidce — at  least  in  so  far  as 
Bupicola  is  concerned  —the  major  portion  is  well  developed,  but 
the  brevis  portion  has  now  receiled,  not  extending  beyond  the 
middle  of  the  humerus,  and  having  an  entirely  fleshy  insertion ; 
the  longus  portion,  on  the  other  hand,  is  slender  and  terminates 
in  a  long  tendon. 

ThLs  interpretation  of  the  transformations  of  the  ddtoidea 
major  et  minora  it  will  be  noticed,  runs  directly  counter  to  that  of 
Dr.  Chalmers  Mitchell,  who,  in  a  paper  "  On  the  Anatomy  of 
Gruiform  Birds  "  (6),  contended  that  apocentricity  in  this  muscle 
was  shown  by  the  gra<lual  extension  down  the  shaft  of  the  major 
portion.  It  would  seem,  rather,  a.s  if  the  archicentric  condition 
were  represented  by  the  maximum  downward  extension,  and  that 
apocentricity  is  represented  by  the  gradual  reduction  of  muscular 
tissue. 

That  this  reduction  and  inevitable  suppression  of  the  brevis 
portion  represents  an  extremely  specialised  con(htion  there  can  be 
no  doubt ;  and  the  fact  that  it  is  shared  also  by  the  Cotingidie 
seems  to  me,  coupled  with  the  numei'ous  other  points  which  these 
two  groups  share  in  common,  to  show  conclusively  that  the 
Eur}'la?midje  and  Cotingidre  must  henceforth  be  regarded  as  very 
closely  related  forms. 

These  two  groups  diflfer  in  some  other  myological  characters,  as 
might  be  expected.  Tlie  most  noticeable  is  the  fact  that  the 
latisaimtis  dorsi  posterior  in  the  (Jotingidse  appears  to  be  wanting, 
though  it  must  be  remarked  I  have  only  been  able  to  examine  a 
single  specimen  of  Rtipicola  in  this  connection.  In  the  Eurylee- 
inidap  both  muscles  are  present,  strap- shaped  in  form,  and  widely 
separated ;  therein  diffenng  from  the  Corvidw,  in  which  they  are 
of  considerable  size  and  slightly  overlap  one  another.  But  this 
feature  is  one  of  many  piimitive  chai-actei-s  which  the  Corvidte 
have  retained. 

The  peculiar  myological  resemblances  which  these  birds  share 
do  not  necessarily  imply  relationship ;  but,  as  I  have  just  remarked, 
there  are  so  many  structures  in  which  these  two  groups  agree, 
that  it  is  impossible  to  entertain  any  notion  of  convergent 
resemblance  between  the  two.  The  points  of  likeness  are  so 
peculiar,  and  affect  such  different,  independent  systems,  that 
correlated  variation  antl  convergence  cannot  be  regarded  as  a 
satisfactory  explanation  of  the  case.  When  two  apparently  con- 
vergent forms  come  to  be  particularised,  each  new  point  of 
resemblance  which  is  brought  to  light  is  to  be  regarded  as  an 
additional  link  in  the  chain  of  evidence,  establishing  the  common 
origin  of  the  two  forms  in  question. 

Thus,  then,  I  contend  there  is  no  evidence  which  will  justify 
the  present  isolated  position  which  has  been  almost  universally 
assigned  to  this  group  during  the  last  few  years.  It  is  quite 
possible  that  further  investigation  will  show  that  the  Eurylaemidie 
are  entitled  to  rank  no  higher  than  a  subfamily  of  the  Cotingidae. 
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But  this  point,  as  well  as  the  status  of  the  "  Passeres  Clamatores," 
I  propose  to  deal  with  in  a  further  communication  at  no  distant 
date. 


(2) 
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xii.  EXPLANATION  OF  PLATE  II. 

Fip.  1.  Inner  aspect  of  skull  of  nestling  Eury I <emits  shoviing  the  large  area  occupied 
by  the  squamosal. 

1  a.  Outer  view  of  same  skull  showing  the  peculiar  form  of  the  squamosal. 

2.  Side  view  of  Calyptomena  viridit  showing  the  peculiar  lachr}'mal,  large 

narial  aperture,  and  large  and  spongy  antorbital  process. 

2  a.  Ventral  view  of  same  skull  to  show  the  vomer,  maxillo-palatinc  processes, 

and  wide-set  palatini. 
2  b.  Dorsal  aspect  of  same  skull  to  show  the  large  size  of  the  nasal  fossa  and 
the  nasal  hinge. 

3.  Ventral  aspect  of  skull  of  Cymbirhynchnt  showing  the  slender  maxillo- 

palatine  processes,  short  vomer,  and  sharply  bent  palatines.    Note  the 
difference  between    the   palatal  surface  ot   this  species  and    that  of 
Caiyptomena, 
da.  Dorsal  aspect  of  same  skull  to  show  the  closing  in  of  the  nasal  fos^^a  and 
the  formation  of  pseudo-nasal  apertures. 

4.  Dorsal  aspect  of  the  skull  of  Corydon  to  show  the  large  size  of  the  narial 

apertures  and  nasal  hinge. 

Explanation  of  Letters. 


a.o.p,  =  antorbital  process. 

aU,  —  alisphenoid. 
a.p.v.  =  anterior  palatine  vacuity. 
b.oc,  =  basi-occipital. 
b.s.  =  basispheuoid. 
ex,  =  exoccipital. 
fr.  =  frontal. 
hpt.  =  hemipterygoid. 

/.  =  lachrymal. 
mes.  =  mesethmoid. 


na,  =  nasal. 

nJt.  =  nasal  hinge. 
p.  =  parietal. 

pa.  =  imlatine. 
p.na.  =  posterior  nares. 
p.o.p.  =  postorbital  proces*<. 
pro.  =  prootic. 

pt.  —  pterj'goid. 

8.n.  —  septum  nasi. 

$q.  =•  squamosal. 


jwx.p.  =  maxillo-palatine.  i  r.  =  vomer. 
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May  16,  1905. 

G.  A.  BoULENOER,  Esq.,  F.R.S.,  Vice-President, 
in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  that 
had  been  made  to  the  Society's  Menagerie  in  April  1905  :- 

The  registered  additions  to  the  Society's  Menagerie  during  tlie 
month  of  April  were  205  in  number.  Of  these  67  were  acquired 
by  presentation  and  19  by  piuxjhase,  104  were  received  on  deposit, 
9  by  exchange,  and  6  were  bom  in  the  Gardens.  The  total 
number  of  departures  during  the  same  period,  by  death  and 
removals,  was  126. 

Amongst  the  additions  special  attention  may  be  directed  to :   - 

A  young  female  Chimpanzee  (AiUhropcpUhecus  troglodytes)^ 
deposited  on  April  8th. 

A  young  female  Giraffe  from  Northern  Nigeria,  prolmbly 
belonging  to  the  race  known  as  Giraffa  cctmeloiyardalis  peralta, 
purchased  on  April  7  th. 

A  young  male  Huanaco  (Lama  kuuTiacos),  from  Punta  Arenas, 
Tierra  del  Fuego,  presented  by  Mr.  Moritz  Braun  and  Capt.  R. 
Crawshay  on  April  10th. 

A  pair  of  Concave-casqued  Hornbills  (Dichoceros  bicornis)  froui 
India,  pui-chased  on  April  4th. 


Mr.  Oldfield  Thomas,  F.R.S.,  exhibited  examples  of  a  new 
Golden  Mole  from  Knysna,  Cape  Colony,  which  had  been  obtained 
by  Mr.  Grant  in  connection  with  Mr.  C.  D.  Rudd's  exploration 
of  South  Africa,  and  which  he  proposed  to  name  in  honour  of 
Mrs.  Rudd,  who  had  taken  much  interest  in  the  results  of  the 
exploration. 

Amblysomus  coerivE  Thos.  *,  Abstr.  P.  Z.  S.  No,  20,  p.  5, 
Ma3r237l905. 

Rather  smaller  than  A.  hottentottus.  General  colour  dark 
smoky  blackish,  darker  than  in  A,  iri«,  with  a  beautiful  uidescent 
sheen,  greenish  to  coppery  violet,  over  the  whole  upper  suiface. 
Sides  and  belly  not  or  scarcely  lighter,  a  slight  brownish  tone 
occasionally  present  along  the  centre  of  the  abdomen.  Haii*s  of 
back  8-9  mm.  in  length,  their  bases  dark  slaty  grey,  their  ends 
lighter  and  more  brownish  grey  subterminally  and  their  tips 
iridescent  blackish  brown.  Crown  and  forehead  like  back.  Cheeks 
paler,  greyish  or  yellowish,  but  not  conspicuously  contnisted. 
Limbs  and  upper  surface  of  hind  feet  smoke-grey. 

Skull  (PI.  XVI.  t  fig.  3)  in  its  general  characters  like  that  of 

•  [The  complete  accoant  of  the  new  species  described  in  tliis  communication 
appeftn  here ;  bat  since  the  name  and  preliminary  diagnosis  were  published  in  the 
*  Abstract,'  the«peciesis  dmtinguislied  by  the  name  being  underlined. — Editor.] 

t  P.  Z.  8.  1906,  vol.  i.  p.  264. 
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A.  hottentottitSj  but  markedly  narrower  across  the  brain-case; 
and  the  zygomata  less  thickened  at  their  posterior  base.  As  a 
i-esult,  tlie  two  skulls  being  of  about  the  same  length,  the  general 
outline  was  much  less  broadly  triangular.  Muzzle  and  inter- 
oi'bital  region  naiTow  and  delicate. 

Outer  edge  of  permanent  teeth  narrow  antero-posteriorly,  and 
of  milk-teeth  broad  with  conspicuous  cusps,  as  shown  in  the  Plate. 
The  anterior  pi*emolar  triangidar,  not  extended  transversely  as 
in  ^-1.  obtusirostris  and  chrysiUns, 

Dimensions  of  the  type,  measui'ed  in  the  flesh  :  — Head  and 
body  129  mm. ;  hind  foot  13. 

Skull — greatest  length  28,  basal  length  22*6 ;  greatest  breadth 
across  brain-case  16*6 ;  greatest  height  12*6  ;  interorbital  breadth 
8;  front  of  i*  to  back  of  m"*  10*5;  palate,  breadth  across 
premolai*s  8'1. 

An  adult  female  had  a  head  and  Ixxly  length  of  118  mm.; 
gi-eatest  skull  length  25'7. 

H(vb.  Knysna,  S.  Cape  Colony.     **  In  Foi^est." 

Type.  Old  male.  Oi-iginal  number  1021.  Collected  25  January, 
1 905,  by  C.  H.  B.  Grant,  and  presented  to  the  British  Museum  by 
Mr.  C.  D.  Rudd.     Ten  specimens  examined. 

This  handsome  little  species  was  not  only  a  very  intei'esting 
discoveiy  in  itself,  but  the  fine  series  of  it  obtained  by 
Mr.  Grant,  of  both  sexes  and  difierent  ages,  had  enabled 
Mr.  Thomtis  to  identify  wnth  confidence  the  milk  and  permanent 
dentitions  of  the  specimen  figured  in  the  plate  illustrating  his 
pajiev  on  the  Zululand  Mammals  collected  by  Mr.  Grant.  No 
pi-oper  knowledge  of  the  respective  charactei*s  of  the  two  den- 
titions had  hithei*to  existed. 


Mr.  H.  B.  Fantham,  B.Sc,  F.Z.S.,  exhibited  microscopic 
slides  of  and  made  remarks  upon  LankestereUa  tritonis^  n.  sp.,  a 
Haemogregarine  parasitic  in  the  red  blood -corpuscles  of  a  Newt, 
Trlto-n  cristcUn^  {Molge  cristaia).  Bhickboard  sketches  were  made 
illustrating  the  life-histoiy  of  the  parasite  so  far  as  was  known. 

This  parasite  was  found  some  time  ago  by  the  exhibitor  while 
working  in  the  Zoological  Laboratory,  Univei'sity  College,  London, 
Afterwards  his  observations  were  independently  confirmed  by 
Dr.  A.  C.  Stevenson.  Uj)  to  the  present  the  trophozoite  and 
schizogonous  sbiges  only  had  been  seen,  and  the  sporogony 
pn)l)ably  took  place  in  an  intermediate  host.  Schaudinn's  and 
SiegeFs  recent  obsei-v^ations  on  the  sporogony  of  allied  parasites 
in  the  lizard  and  water-tortoise  were  quoted  in  support  of  this 
view,  and  mention  was  made  of  the  inaccuracy  of  Hintze's  account 
of  the  spoix)gony  of  Z.  ranarum  in  the  intestine  of  the  frog, 
the  cysts  therein  mentioned  pix)bably  being  Eimerian  stages  of  a 
Coccidian. 

The  trophozoites,  vermiform  in  shape,  were  apparently  5  /i  to 
C  ;i  in  length,  and  slightly  over  1  ^  broad.     They  became  U-shajied 
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and  gave  rise  to  "  rosette-sttiges,"  about  2*5  fi  to  3*5  /i  in  diameter. 
A  *'  i*osette  "  eonsLsted  of  a  schizont  dividing  up  into  merozoites. 

This  pamsite  was  probably  the  smallest  Hiemogregarine  yet 
described,  and  it  occurred  in  large  red  blood -corpuscles,  those 
of  Triton  cristattis  being  about  30^  in  long  diameter.  Tlie 
reseai"ch  on  this  parasite  and  allied  forms  was  being  continue<i. 


The  following  papers  wei*e  read  : — 

1.  A  C'ontribution  to  the  Knowledge  of  the  Encephalic 
Arterial  System  in  Sauropsida,  By  Frank  E.  Beddard, 
M.A.,  F.R.S.,  Prosector  to  the  Society. 

[Received  March  29, 1906.] 

(Text-figures  16-21.) 

The  foUowing  pages  contain  some  facts  relating  to  the  principal 
vessels  of  the  arterial  system  of  the  bi-ain  in  a  number  of  Lizards, 
in  a  Python,  and  in  the  giant  Tortoise,  Testudo  vichia.  Some  of 
these  have  not  been  hitherto  studied ;  some  have  been  examined 
by  Rathke  and  others,  and  references  to  these  anatomists  wdll  be 
foimd  in  the  proper  place.  Most  of  the  brains  wiiich  I  describe 
are  now  in  the  Museum  of  the  Royal  College  of  Surgeons.  My 
principal  object  has  Ijeen,  next  to  the  recording  of  new  facts,  to 
ascertain  how  far  the  chai^actei's  offered  by  the  distribution  of 
these  vessels,  which  are  undoubtedly  of  use  in  the  systematic 
arrangement  of  mammals,  are  also  of  use  in  the  remaining 
Vertebrata  for  a  like  purpose. 

§  Brain  q/*  Varan  us  exanthematicus. 

Although  the  cerebral  arterial  system  of  Varanus  griseits  has 
been  describetl  by  Corti*,  1  have  a  few  notes  to  add  to  his 
description  and  comparisons  to  make  with  the  other  genera  treated 
of  in  the  pi*esent  communication. 

The  two  vertebral  veins  are  stixjng  and  mark  the  posterior  end 
of  the  medulla,  precisely  as  is  the  case  with  Iguana,  The 
posterior  pair  of  cerebellar  arteries  arise,  as  in  Iguana^  from  the 
basilar  artery  at  the  middle  of  the  medulla,  and  are  larger  than 
the  anterior  pair,  which  arise  from  the  fork  of  the  basilar  in  front. 
This  fork  is  not  quite  so  symmetrical  as  in  Iguana.  The  left  side 
and  the  left  carotid  are  rather  thicker  than  the  right,  and  there 
is  thus  a  suggestion  of  the  marked  ineijuality  of  these  arteries  in 
Pi/thon,  The  branches  to  the  corpora  bigemina  and  to  the  rest  of 
the  brain  are  quite  as  in  Iguana]  but  the  large  size  of  the 
ophthalmic  arteries  is  a  point  of  likeness  to  Python, 

•  De  Bynteraate  vasorum  'Paammomuri  gri$ei.  1853. 
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§  Brain  of  Iguana  tuberculata. 

The  plan  of  the  cerebral  arteries  in  this  Lizard  differs  in  a 
number  of  particulars  from  that  which  will  be  shortly  described. 
The  anterior  spinal  artery,  though  of  considerable  size,  is  yet 
of  less  calibre  than  the  basilar,  with  which  it  is  nevertheless  in 
perfect  continuity.  The  exit  of  the  posterior  pair  of  cerebellar 
arteries  marks  the  middle  of  the  medulla.  These  arteries  are 
slightly  asymmetrical,  the  left  being  a  little  in  advance  of  the 
right.  They  arise  behind  the  point  of  origin  of  the  6th  pair  of 
cranial  nerves.  The  anterior  pair  of  cerebellar  arteries  arise  just 
after  the  division  of  the  basilar  artery  to  form  the  carotids  on  each 
side ;  they  are  distinctly  smaller  than  the  posterior  pair. 

The  two  branches  of  the  basilar  are  approximately  equal  in  size, 
as  are  the  carotids  which  join  them  very  shortly  after  the  bifur- 
cation of  the  basilar.  The  point  of  junction  is  just  at  the  point 
of  origin  of  the  anterior  cerebellar  arteries.  In  this,  it  will  be 
observed,  is  a  slight  difference  from  the  figure  of  the  cerebral 
arterial  system  of  this  Lizard  given  by  Rathke  *.  The  next  artery 
arising  from  the  circle  of  Willis  is  in  front  of  the  third  nerve 
(to  the  inside  of  which  nerve  passes  the  forward  continuation  of 
the  carotid,  as  in  other  vertebrates)  and  supplies  chiefly  the  corpus 
bigeminum  of  its  side  ;  but  it  also  gives  off  a  branch  each  to  the 
cerebellum  and  to  the  cerebral  hemisphere.  A  little  way  anterior 
to  this  is  a  much  more  slender  vessel  which  is  absolutely 
symmetrical  on  both  sides  of  the  body  and  which  almost  at  once 
divides  into  two  branches;  one  of  these  ends  upon  the  in- 
fimdibuliun,  the  other  reaches  the  optic  nerve  of  its  side.  Beyond 
this  again  arises  the  posterior  cerebral  artery.  This  artery  reaches 
the  hemisphere  just  at  the  fmTow  which  divides  it  fi-om  the 
corpus  bigeminum  and  runs  parallel  to  the  cerebral  branch  of  the 
bigeminal  arter}'. 

A  little  further  forward  the  carotid  finally  divides  into  two 
arteries.  The  outer  and  stronger  branch  may  be  termed  the 
middle  cerebi-al ;  it  runs  forwards,  curving  outwards  in  the  middle 
so  as  to  be  crescent-shaped,  to  the  long  and  slender  olfactoiy  bulbs, 
giving  off  numerous  slender  bi-anches  to  the  hemisphere  on  its  way. 
The  inner  branch  very  soon  again  divides  into  two :  the  innermost 
of  them  is  the  ophthalmic  artery ;  the  outer  runs  forward  along 
the  median  ventral  line  of  the  brain  in  close  contact  with  its  fellow 
of  the  opposite  side. 

•  "  Untersuchun^n  uber  die  Aortenwiirzelu  &c.  der  Saurier,'*  Denkschr.  k.  Akad. 
WiR8.  Wien,  xiii.  1857,  p.  61. 

[Since  thii*  paper  was  read  Mr.  R.  H.  Bume  has  kiudl^  directed  my  atteution  to  a 
paper  by  Dr.  Hofinaiin  in  Zeitscbr.  f.  Morpb.  u.  Antbr.  ii.  1900.  in  wbich  tbe  arterial 
system  of  tbe  brain  is  described  in  a  number  of  Fisbes,  Ampbibia,  Birds,  and 
Mammals,  and  in  tbe  following  Heptilen,  viz.  Igvana^  TVopidonotus  natrir^  Croco- 
dile,  and  Teitudo  grteca.  Tbat  of  tbe  bist  alone  (among  Reptiles)  is  ti|nu«d.  This 
paper  has  been  apparently  overlooked  by  tbe  recorders  of  the  Mammalia,  Aves,  and 
Reptilia  in  tbe  *  2>oological  Record '  for  ISKX);  but  it  is  catalogued  by  tbe  recorder  of 
*  General  Subjects."  ~«/m/j^  6th.] 
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§  Brain  o/'Tropidurus  hispidiis. 

In  comparing  the  arteidal  system  of  the  brain  of  this  Iguanoid 
with  those  of  the  other  species  of  Lacertilia  with  which  I  have 
dealt,  I  am  unable  to  say  anything  about  the  cerebellar  arteries, 
which  were  not  visible  in  the  specimen  examined  by  me.  The 
bifurcation  of  the  basilar  artery  in  front  at  rather  an  acute  angle 
consisted  of  equally-sized  vessels,  and  the  carotids  which  joined 
these  arteries  behind  the  third  pair  of  nerves  were  also  equal. 
The  arteries  to  the  corpora  bigemina  disappear  at  once  in  the 
groove  separating  each  corpus  bigeminum  from  the  hind  brain. 
The  other  arteries  of  the  brain  seem  to  be  as  in  other  Lacertilia. 

§  Brain  of  Eumeces  algeriensis. 

The  arrangement  of  the  arteries  of  the  brain  in  this  Skink, 
which,  so  far  as  I  am  aware,  has  not  been  described,  shows 
certain  differences  from  that  of  both  Varaiitcs  and  Iguana, 
These  features  are  illustrated  in  the  accompanying  drawing 
(text-fig.  16,  p.  62).  The  fusion  of  the  vertebral  arteries  with 
the  basilar  marks,  as  is  usual,  the  end  of  the  meduUa.  From  the 
basilar  artery  arise  a  number  of  branches  of  which  the  posterior 
cerebellar  arteries  are  the  most  important ;  of  these  the  left  artery 
arises  in  advance  of  the  right  and  it  is  shortly  reinforced  by 
another  branch.  The  bifurcation  of  the  basilar  anteriorly  begins 
further  back  than  in  both  Va/raniL8  and  Iguana  \  and  another 
difference  from  the  conditions  observable  in  these  two  genera  is 
to  be  noted.  In  these  Saurians  the  carotids  join  the  circle  of 
Willis  behind  the  origin  of  the  third  pair  of  nerves ;  in  Eujneces 
these  arteries  join  the  circle  of  Willis  well  in  front  of  the  third 
nerves,  and  therefoi*e  also  in  front  of  the  slender  anterior 
cerebellar  arteries,  and  of  the  artery  supplying  the  corpus 
bigeminum  on  each  side.  This  artery  not  only  supplies  the 
corpus  bigeminum  but  also  the  cerebellum,  and  it  sends  a  branch 
forward  which  runs  parallel  to  the  posterior  cerebral  artery,  and 
like  it  is  lost  in  the  groove  separating  the  fore  brain  from  the 
mid  brain.  Between  this  artery  and  the  middle  cerebral  or 
Sylvian  is  a  slender  twig  like  that  of  Iguana  which  runs  to  the 
base  of  the  optic  nerves.  The  anterior  cerebral,  which  gives  off 
the  ophthalmic  artery,  is  considerably  thicker  than  the  middle 
cerebral  artery. 

§  Brain  o/'Gerrhosaurus. 

As  is  the  case  with  Eumeces,  the  basilar  artery  in  Gerrhosaurus 
(see  text-fig.  17,  p.  62)  divides  rather  further  back  than  it  does  in 
either  Iguana  or  Varanus,  There  is,  moreover,  a  very  distinct  in- 
equality of  calibre  in  the  two  arteries ;  the  right  is  in  fact  consider- 
ably larger  than  the  left.  This  inequality  does  not,  however,  extend 
to  the  two  carotids,  which  are  equal  in  size.  These  join  the  circle 
of  Willis  only  just  in  front  of  the  point  of  origin  of  the  anterior 
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cerebellar  arteries,  which  lattei*,  a«  in  other  Lizards,  are  smaller 
than  the  posterior  pair.  The  place  at  which  the  cjirotids  join 
the  circle  of  Willis  is  only  just  l>ehind  the  third  pair  of  cerebml 


Text-fig.  16. 


Text-fig,  17! 
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Text-fig.  16. — Eumeee$  algerienaii.    Ventral  aspect  of  brain,  showing  chief  arteries. 
ca.  Carotids ;  op.  Optic  nerves ;  opth.  Ophthalmic  arteries :  3,  third  nerves. 

Text-fig.  17. — Oerrhosaurui  flavigularis.     Ventral  aspect  of  brain,  showing  chief 
arteries.    Lettering  as  in  text-fig.  16. 

nerves.  The  order  in  which  the  remaining  arteiies  of  the  brain 
arise  is  quite  similar  to  that  of  the  other  Lizards  dascribed  here, 
and  there  are  no  particular  comments  to  be  made  upon  them. 


§  Brain  q/*  Tupinambis  nigix)punctatus. 
The  most  important  biunches  arising  on  either  side  from  the 
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basilar  artery  are  the  posterior  cerebellar,  and  these  arise  a  little 
behind  the  middle  of  the  medulla.  The  two  arteries  ai-e  perfectly 
symmetrical  with  each  other  as  to  their  point  of  origin.  They 
are,  however,  different  in  their  branching.  The  right  artery 
gives  off,  shortly  after  its  origin  from  the  basilai*,  a  strong  artery 
running  backwards  along  the  side  of  the  spinal  cord.  This 
branch  exists  and  pursues  the  same  course  on  the  left  side ;  but 
on  that  side  of  the  brain  it  arises  separately  from  the  basilar 
artery.  Between  the  origin  of  the  posterior  cerebellar  arteries  and 
the  *  bifurcation  of  the  basilar  anteriorly  are  three  pairs  of  small 
arteries  supplying  adjacent  regions  of  the  medulla.  A  slightly 
larger  artery,  which  is  the  anterior  cerebellar,  arises  from  the 
fork  of  the  basilar.  This  fork  is  U-shaped  in  the  Teguexin  (text- 
fig.  18,  p.  65),  and  not  V-shaped  as  in  the  other  Lizards  described 
here.  The  U  -shape  is  due  to  the  fact  that  the  two  carotids  run 
parallel  to  and  almost  in  contact  with  each  other  for  some  distance 
before  they  join  the. circle  of  Willis.  The  carotids,  moreover,  lie 
within  the  area  bounded  by  the  third  nerves  very  close  to  and  about 
on  a  level  with  those  nerves.  The  artery  formed  by  the  junction  of 
the  basilar  and  carotid  on  each  side,  often  spoken  of  merely  as  the 
carotid,  passes  outwards  and  slightly  backwards  at  first,  when  it  is 
practically  at  right  angles  with  the  basilar.  In  this  region  the 
artery  shows  different  relations  on  the  two  sides  of  the  body.  On 
the  left  side  it  runs  in  front  of  the  third  nei"ve ;  on  the  right  side 
it  lies  behind  that  ner\'e.  The  first  branch  arising  after  the 
carotid  is  at  the  bend  of  the  arter}%  where  it  turns  forward  ;  this 
very  stout  ai"tery  supplies  the  cerebellum  and  optic  lobe;  im- 
mediately in  front  of  this  is  the  artery  of  the  optic  lobe.  This 
state  of  affairs  occurred  on  the  left  side  of  the  body ;  on  the  right  side 
the  two  arteries  arose  by  a  common  trunk.  On  both  sides  the 
artery  of  the  corpus  bigeminum  gives  off  an  artery  to  the  cerebral 
hemisphere  which  buries  itself  in  the  furrow  between  the  hemi- 
sphere and  the  optic  lobe.  From  the  inner  side  of  the  circle  of 
Willis,  just  opposite  to  the  bigeminal  artery  on  the  left  side  and  to 
the  conjoined  arteries  just  mentioned  on  the  right  side,  arises  an 
artery  which  nms  to  the  optic  chiasma.  This  artery  is  precisely 
like  that  of  other  Lacertilia.  The  next  artery  to  be  given  off  is 
the  posterior  cerebral,  which  plunges  at  once  into  the  furrow  lying 
between  the  optic  lobe  and  the  cerebral  hemisphere.  The  middle 
cerebral  artery,  which  is  the  largest  of  the  cerebral  arteries,  runs 
in  the  usual  way  along  the  Sylvian  depression,  and  just  in  front 
of  the  point  of  origin  of  this  the  circle  of  Willis  practically  enda 
in  the  strong  ophthalmic  ai^teries  which  follow  the  optic  nerves. 
There  are  therefore  no  differences  of  importance  between  the 
arterial  system  of  the  bi-ain  of  Tupinamhia  and  of  the  other 
genera  of  Lizards  repoi-ted  upon  in  the  present  communication. 

§  Cerebral  Arteinea  in  the  Lacertilia, 
We   may   deduce   from    the   facts   just    described    the    chief 
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chai-acters  of  the  encephalic  arterial  system  in  the  Lacertilia  for 
purposes  of  comparison  with  those  of  other  Vertebrates  *. 

(1)  The  entrance  of  the  vertebral  arteries  into  the  anteiior 
spinal  marks  the  end  of  the  medulla  oblongata. 

(2)  The  posterior  cerebeUar  ai-teries  are  the  only  conspicuous 
arteries  arising  from  the  basilar ;  they  arise  at  about  the  middle 
of  the  medulla  oblongata  and  behind  the  6th  pair  of  cranial 
nerves ;  they  are  occasionally  asymmetrical  with  each  other. 

(3)  The  anterior  bifurcation  of  the  basilar  is  at  a  more  or  less 
acute  angle  according  to  its  position  ;  the  slender  anterior 
cei'ebellar  ai-teries  are  invariably  given  off  from  the  bifurcated 
ba.silar  behind  the  point  of  origin  of  the  third  nerves ;  the  two 
branches  of  the  basilar  produced  by  the  bifurcation  may  be 
inequisized. 

(4)  The  point  of  entrance  of  the  caixjtids  is  not  invariably  the 
same ;  it  is  sometimes  in  front  of  and  sometimes  behind  the  thu*d 
pair  of  nei-ves. 

(5)  The  artery  on  each  side  to  the  corpus  bigeminum  sends 
branches  to  the  cerebellum  and  to  the  cerebral  hemispheres.  It 
aiises  in  front  of  the  entrance  of  the  carotids. 

(6)  In  front  of  this  artery  is  one  which  runs  towai-ds  the  optic 
chiasma. 

(7)  There  are  three  cerebral  or  hemispheral  arteries  :  the 
pasterior  reaches  each  hemisphere  just  at  its  junction  with  the 
corpus  bigeminum ;  the  middle  one  is  Sylvian  in  position ;  the 
anterior  cerebral  gives  off  the  ophthalmic ;  there  is  no  distinct 
completion  of  the  circle  of  Willis  anteriorly. 

(8)  There  is  no  strongly  mai'ked  asymmetiy  in  the  cerebral 
arteiial  system  of  the  Lacertilia. 

§  Brain  of  Python  molurus  t. 

I  have  been  able  to  study  two  injected  brains  of  this  serpent,  of 
which  one  is  more  completely  injected  than  the  other.  The  most 
obvious  and  plain  difference  from  the  brains  of  other  Saiux)psida  is 
the  marked  asymmetry  in  the  arterial  system  (text-fig.  19,  p.  65), 
which  agrees  of  course  with  the  vascular  asymmetry  show  n  else- 
where among  the  Oph  idia.  This  asjonmetry ,  however,  only  concerns 
the  carotids.  The  other  arteries  of  the  brain,  so  far  as  I  have  been 
able  to  study  them,  do  not  siiow  anything  of  the  kind,  but  indeed 
a  perfect  regularity  quite  comparable  to  that  shown  in  other 
Sauropsida.  Of  the  two  carotids  the  left  is  very  much  the  larger. 
The  basilar  artery  is  single  whei'e  it  inins  along  the  ventral  surface 
of  the  cord  and  brain,  until  of  course  it  bifurcates  antei-iorly  at 
the  commencement  of  the  circle  of  Willis.  The  entrance  of  the 
vertebral  arteries  marks  the  end  of  the  medulla.  These  arteries, 
which  lie  exactly  opposite  to  each  other,  are  very  much  stouter 
than  the  basilar,  which  they  combine  with  the  anterior  spinal  to 

•  See  below,  pp.  66,  67,  and  69,  for  compariHoii  with  Ophidia  and  Tcstudiiiata. 
t  Rathke  describes  but  does  not  figure  brain-arteries  of  Ophidia  in  Denkschr. 
Akad.  Wiss.  Wien,  xi.  1856. 
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form.  In  one  of  the  two  specimens  at  my  disposal,  I  could  not 
see  very  well  the  actual  mode  of  junction  of  the  vertebral  arteries 
with  the  basilar.  In  the  other  it  was  plain  and  very  complicated. 
The  basilar  artery  itself  divides  and  immediately  reunites,  thus 
forming  a  circle;  the  two  vertebrals  join  below  this  circle, and 
from  the  lower  surface  of  this  transversely  running  trunk  two 


Text-fig.  18. 
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Text-fig.  19. 


Text-fig.  18. — TupiwkmhiM  nigropunetatut.    Ventral  aspect  of  brain,  showing  chief 
arteries.    Lettering  as  in  text-fig.  10. 

Text-fig.  19. — Python  molurtu.    Ventral  aspect  of  brain,  showing  chief  arteries, 
o.  Vertebral  arteries.    Other  letters  as  in  text-fig.  16. 
To  the  right  of  the  figare  is  an  enlarged  representation  of  the  junction 
of  the  vertebral  arteries  with  the  basilar. 

bi-anches  are  given  off,  each  of  which  joins  one  side  of  the  circle 
already  referred  to.  I  should  not  like  to  lay  undue  stress  upon 
the  fact  as  absolutely  characteristic  of  Python,  since  the  arrange- 
ment was  not  obvious  in  one  specimen  through  deficiency  of 
injection. 

Proc.  Zool.  Soc.— 1905,  Vol.  II.  No.  V.  5 
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A  noteworthy  difference  exists  between  the  two  specimens  in 
relation  to  the  course  of  the  large  left  carotid.  In  the  one 
brain  this  artery  lies  outside  of  the  dura  mater  for  a  large  pai't 
of  its  course,  and  gives  off  at  least  one  branch  to  the  brain  which 
perforated  that  membrane  ;  thus  giving  additional  proof  of  the 
fact  that  the  carotid  itself  lies  outside  of  the  dura  mater.  In  the 
other  brain  I  did  not  observe  this  state  of  afi&kirs.  It  follows 
that  the  left  carotid  exhibits  an  aloofness  from  the  brain  which 
is  remarkable,  and  that  the  branches  therefrom  do  not  run  on 
the  same  plane  with  it. 

The  arteries  to  the  optic  lobes  arise  from  the  basilar  artery  after 
its  bif  luxjation,  between  this  point  and  the  entrance  of  the  carotids, 
and  further  back  still  there  is  a  smaller  cerebellar  artery.  The 
posterior  cerebral  artery  is  small  and  arises  just  in  front  of  entrance 
of  the  carotids.  The  next  important  artery  is  a  cerebral,  which 
arises  in  front  of  the  inflow  of  the  carotids.  This  artery  is  the 
middle  cerebral  or  Sylvian  of  other  animals,  since  it  runs  along  the 
rudimentary  Sylvian  fissure.  The  posterior  cerebral  is  also  partly 
represented  by  several  small  branches  of  the  artery  to  the  optic 
lobe.  In  front  of  the  middle  cerebral  artery  is  a  smaller  anterior 
cerebral  arter}'. 

Anteriorly  to  this  the  circle  of  "Willis  is  completed  in  the 
following  way  :  the  large  left  carotid  bifurcates  to  form  the  ti^o 
nearly  equally  stout  ophthalmic  arteries  which  of  course  accom- 
pany the  optic  nerves.  Just  before  this  bifurcation  the  slender 
right  carotid  effects  a  junction  with  the  common  trunk. 
Immediately  in  front  of  this  a  single  trunk  arises  from  the  point 
of  bifurcation  of  the  left  carotid,  which  at  once  divides  into  two. 
These  vessels  nm  closely  side  by  side  in  the  furrow  which  separates 
the  two  hemispheres  and  rejoin  at  the  extreme  anterior  end  of  the 
brain,  their  course  in  fact  recalling  that  of  the  callosal  arteries 
in  mammals.  The  arteries  are  by  no  means  inconspicuous,  as  is 
shown  in  the  annexed  figure  (text-fig.  19,  p.  65). 

I  now  draw,  of  course  quite  in  a  preliminary  and  tentative  way, 
a  series  of  comparisons  between  the  Ophidian  and  Lacertilian 
brain  arteries,  enumerating  the  characters  of  the  former  in  the 
same  order  as  already  given  (on  p.  64)  for  the  latter. 

§  Cerebral  Arteries  in  the  Ophidia, 

(1)  The  entrance  of  the  v^ertebral  arteries  into  the  anterior 
spinal  marks  the  end  of  the  medulla  oblongata.  These  arteries 
seem  to  be  stouter  than  in  the  Lacertilia. 

(2)  There  is  no  markedly  large  pair  of  cerebellar  artenes  arising 
from  the  basUar  artery,  but  a  number  of  more  or  less  equisized 
arteries  supplying  the  cerebellum  and  adjacent  region. 

(3)  The  two  branches  produced  by  the  bifurcation  of  the  basilar 
are  equisized.  The  anterior  cerebellar  arteries  arise  from  the 
bifurcated  region. 

(4)  The  point  of  entrance  of  the  carotids  appears  to  be  rather 


1905.]  ABTEBUL  SYSTEM  IX  SAUROPSIDA.  67 

far  forward  as  compared  with  the  Lacertilia ;  but  this  appearance 
is  at  least  partly  due  to  the  great  length  of  the  bifurcate  region 
of  the  basilar  artery  in  Fyihon  as  compared  with  that  of  any 
Lacertilian. 

(5)  The  artery  to  the  corpus  bigeminum  on  each  side  arises 
behind  the  entrance  of  the  carotid  instead  of  in  front  as  in 
lacertilia.  It  gives  off  branches  to  the  cerebrum  and  also  to  the 
cerebellum. 

(6)  In  front  of  this  artery  and  also  in  front  of  the  carotid  is  an 
aitery  which  runs  towards  the  optic  chiasma. 

(7)  There  is  a  very  marked  completion  of  the  circle  of  Willis 
anteriorly. 

(8)  There  is  a  strongly  marked  asymmetry  in  the  arterial 
^stem  of  the  brain  due  to  the  greater  size  of  the  left  carotid. 

§  Brain  o/'Testudo  vicina. 

The  most  salient  characteristic  of  the  ai-terial  system  in  this 
Reptile  is  the  double  basilar  artery  (text-fig.  20,  p.  68).  The  artery 
is  double  for  the  whole  of  its  course  beneath  the  medulla  oblongata. 
The  anterior  spinal  artery  in  fact  divides  into  two  well  behind 
the  medulla.  The  right-hand  one  of  the  two  branches  is  not 
larger  than  the  left ;  the  two  arteries  do  not  run  close  side  by 
side,  but  are  separated  by  a  considerable  distance.  They  are 
joined  each  of  them  by  the  carotid  in  front  of  the  origin  of  the 
third  nerve.  Behind  the  origin  of  the  third  ners'e  a  large  number 
of  arteries  arise  from  the  ba^ar  on  each  side ;  there  are  certainly 
eight  or  nine  of  them  on  each  side,  and  they  supply  the  cerebellum, 
the  medulla,  and  the  cranial  nerves  of  this  region  of  the  brain. 
The  fifth  artery  (on  the  right  side  at  any  i-ate),  which  arises  from 
the  basilar  behind  the  third  nerve,  is  par  eoccdle^ice  the  cerebellar 
artery ;  it  fuses  with  its  fellow  of  the  opposite  side  at  the  end 
of  the  cerebellum.  In  front  of  the  third  nerve  arise  two  arteries 
rather  close  together,  of  which  the  anterior  has  sevei*al  branches 
and  is  the  larger  artery  :  it  partly  supplies  the  cerebral  hemi- 
spheres and  corresponds,  as  I  imagine,  to  that  artery  in  the 
Lacertilia  which  supplies  the  corpus  bigeminum  on  each  side. 

As  in  the  Lacertilia,  there  are  two  cerebral  arteries  on  each  side. 
The  first  and  largest  of  these  (text-fig.  21,  p.  68)  may  be  termed  the 
Sylvian,  as  it  runs  along  the  lateral  groove  upon  the  hemisphere 
which  has  been  compared  to  the  Sylvian  fissure  of  mammals  The 
branches  of  this  artery  are  not  altogether  symmetrical  on  tne  two 
sides  of  the  body ;  it  is  possible,  however,  to  distinguish  the  main 
trunk  which  runs  towards  the  top  of  the  brain,  where  it  divides 
into  a  forwardly  running  and  a  backwardly  running  branch,  several 
branches  from  the  main  stem  which  pass  backwards  over  the 
temporal  region  of  the  hemisphere,  and  a  strong  branch  running 
forwards  to  the  olfactory  lobe.  Moreover,  there  is  plain  on  one 
side  a  branch  arising  immediately  after  the  origin  of  the  Sylvian 
artery,  which  plunges  at  once  beneath  the  hemisphere.    A  second 
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cerebral  artery  arises  from  the  circle  of  Willis  a  very  short  way  in 
front  of  the  Sylvian  artery.     This  vessel  runs  forwards  parallel 


Text-fig.  20. 


Text-fig.  21. 
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Toit-fijr.  2U. — Ttttudo  meitia.    Veutral  aspect  of  brain,  showing  chief  arteries. 

ti\  Junction  of  two  halves  of  the  circle  of  Willis  anteriorly. 

Other  lettering  as  in  text-fig.  16. 

T«)tt-ig.  ^l.—Teitudo  tneina.    Lateral  aspect  of  brain,  showing  chief  arteries. 

S.  Sjlrian.  ir.  Junction  of  two  halves  of  the  circle  of  Willis  anteriorly. 

Other  lettering  as  in  text-fig.  16. 

with  and  close  to  the  olfactory  branch  of  the  Sylvian,  and  finally 
ends  in  an  anastomosis  with  the  main  stem,  from  which  the 
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olfactory  branch  arises  beneath  the  olfactory  lobe  at  the  junction 
of  the  latter  with  the  cerebral  hemisphere  ;  before  this  point  of 
jimction  a  branch  is  given  off  to  the  olfactory  lobe. 

The  circle  of  Willis  is  completed  anteriorly ;  it  also  ends  in  two 
strong  branches  which  run  along  the  under  surface  of  the  brain, 
anteriorly,  giving  off  numerous  branches  at  the  junction  of  the 
hemispheres  with  the  olfactory  lobes.  One  or  more  of  these  bend 
downwards  (as  the  brain  is  viewed  from  beneath)  and  pass  through 
the  gap  between  the  hemispheres  running  to  the  dorsal  side  of  the 
brain  in  a  way  which  suggests  the  callosal  artery  of  the  mammals. 
I  could  not  detect  anything  more  than  a  very  small  branch  arising 
where  the  ophthalmic  arteries  arise  in  the  Lacertilia.  I  cannot 
think  that  this  artery  is  absent,  but  it  is  clearly  not  so  conspicuous 
as  in  the  Lizards. 

It  is  evident  that  the  encephalic  arterial  system  differs  quite  as 
much  from  that  of  either  Lizards  or  Snakes  as  do  the  encephalic 
arterial  S3rstems  in  the  two  last  mentioned  groups. 

It  is  thus  plainly  possible  to  distinguish  between  several  types 
of  distribution  of  the  cerebral  arteries  among  the  different  divisions 
of  the  Sauropsida,  and  there  is,  as  is  well  known,  another  type 
characteristic  of  mammals.  It  will  be  interesting  to  ascertain 
how  far  these  several  types  confirm  views  as  to  the  relative 
positions  of  the  groups  of  Sauropsida  under  consideration.  It  will 
not  be  held  by  anyone,  I  presume,  that  the  class  Aves  represents 
a  primitive  Sauropsidan  type  ;  and  in  agreement  with  this 
presumption  we  find  clear  evidence  of  modification  in  the 
encephalic  arteries*,  in  the  abortion  of  one  or  other  of  the 
normal  two  branches  of  the  basilar.  On  the  other  hand,  the 
arteries  in  question  of  birds  are,  as  I  think,  undoubtedly  primitive 
in  that  there  is  no  completion  of  the  circle  of  Willis  anteriorly. 
A  completed  circle  of  Willis  appears  to  me  to  be  a  secondarj^ 
modification  mainly  for  the  reason  that  in  mammals,  where  it 
occurs  universally,  it  is  there  brought  about  in  more  than  one  way, 
and  is  moreover  associated  with  strong  arteries  in  the  anterior 
region  of  the  brain  in  close  commimication,  or  rather  in  close 
apposition,  and  there  is  apt  to  be  confluence  between  closely 
apposed  spaces  and  vessels.  If  this  view  be  correct,  we  can  set 
aside  the  brain  of  the  Python  and  that  of  Testudo  as  showing 
primitive  characters  by  virtue  of  the  fact  that  they  have  a  closed 
circle  of  Willis.  And  in  addition  to  this,  it  may  be  pointed  out 
that  the  asymmetry  of  the  arterial  system  in  the  Snake  indicated 
by  the  carotids,  and  the  changes  in  the  disposition  of  the  vessels 
due  to  the  prevalence  of  the  left  carotid,  can  be  fairly  regarded  as 
being  secondary.  This  conclusion  is  obviously  in  accord  with  the 
current  views  of  the  relations  of  the  Ophidia  to  other  reptiles. 
There  only  remains  the  Lacertilia. 

It  is,  in  my  opinion,  probable  that  in  this  group  (and  in 
HaUeria)  the  whole  question  lies  of  the  antiquity  of  existing 

♦  P.Z.8. 1906,  vol.  i.p.l02. 
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reptiles.  And  it  must  be  admitted  at  once  that  the  facts  dealt 
with  in  the  present  commimication  do  not  conform  with  any 
certainty  to  one  view  or  to  the  other.  On  the  whole,  however, 
they  seem  to  point  to  the  Lacertilian ;  since  from  that  type 
the  remaining  schemes  of  encephalic  arterial  arrangement  can 
be  derived,  while  the  extraordinary  modification  of  the  basilar 
artery  in  Testttdo,  found  nowhere  else,  would  seem  for  that  very 
reason  to  be  a  divergence  from  the  original  condition. 

2.  On  the  Nomenclature  of  the  Anthropoid  Apes  as  proposed 
by  the  Hon.  Walter  Rothschild.  By  Sir  H.  H. 
Johnston,  G.C.M.G.,  K.C.B.,  F.Z.S. 

[Received  May  6, 1905.] 

I  should  like  to  make  a  few  remarks  on  the  admirable  paper 
written  on  this  subject  by  Mr.  "Walter  Rothschild,  which  has  just 
appeared  in  the  *  Proceedings*  (1904,  vol.  ii.  p.  413).  Unfortu- 
nately, I  did  not  know  that  this  paper  was  going  to  be  read 
in  December  1904,  or  I  should  have  endeavoured  to  be  present. 
I  am  disposed  in  a  general  way  to  agree  with  Mr.  Rothschild's 
classification  of  the  great  Apes  of  Africa.  I  have  only  one 
criticism  to  offer  with  respect  to  the  nomenclature  of  the 
Chimpanzees.  Since  Mr.  Rothschild  has  done  so  much  to  revise, 
revive,  and  establish  the  nomenclature  of  these  Apes,  I  should  like 
to  see  him  introduce  a  more  rational  spelling  into  the  third  of  his 
species  of  Chimpanzees — the  Bald  Chimpanzee,  which  he  gives, 
following  Du  Chaillu,  as  Simla  koolookamba.  Du  Chaillu  was 
very  inaccurate  in  his  transcription  of  African  words,  and  he  used 
the  cumbrous  system  of  English  transliteration  which  prevailed 
until  the  rational  spelling  was  introduced  thirty  or  forty  years 
ago  by  various  scientific  societies  and  departments  of  the  Govern- 
ment. Koolookamba  is  really  two  words,  which  are  pronounced 
nkulu-nkamba.  I  think  that  this  spelling  might  stand  in 
preference  to  Koolookamba  [Simia  nktditnkamba^, 

A  much  more  serious  point,  however,  is  the  generic  name  which 
Mr.  Rothschild  gives  to  the  Oi-angs — Fmigo.  Mr.  Rothschild  is 
undoubtedly  right  in  reviving  Simia  as  the  most  appropriate  and 
the  earliest  name  for  the  Chimpanzee  genus,  to  which  it  was 
applied  in  the  first  instance  by  Linnaeus.  Linnaeus  evidently 
thought  that  the  differences  between  the  Chimpanzee  and  the 
Orang,  which  animal  was  later  brought  to  his  notice,  were  not  more 
than  specific,  so  that  he  included  the  Orang  in  the  Chimpanzee 
genus.  Much  later,  in  1 799,  Lac^p^de  applied  the  generic  name 
Fongo  to  the  Orangs ;  and  although  in  the  same  year  the  Orang 
genus  was  named  Satyrus,  Mr.  Rothschild  prefers  Pongo  to  this 
very  appropriate  designation,  and  wishes  to  establish  Pongo  as  the 
generic  name  for  the  Orangs.  I  would  certainly  protest  against 
this.  There  is  much  to  connect  the  Satyr  of  the  Classical  world 
and  Mediaeval  mummeries  with  traditipns  of  a  red-haired  man-of- 
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th©-woods — the  Orang — which  had  filtered  to  Europe  through 
India  and  the  Levant,  and  the  Arab  sea-borne  trade  from  Sumatra; 
but  Fongo  is  an  African  word  originally  applied  to  the  Chimpanzee, 
and  in  all  probability  derived  from  the  Bantu  dialects  of  Angola, 
south  of  the  Congo.  The  proper  spelling  of  this  word  is  Mpongo, 
and  it  is  a  root  which,  in  varying  forms,  is  found  in  a  number  of 
Bantu  dialects  and  languages  in  Western  and  Equatorial  Africa, 
and  used  to  indicate  either  a  chimpanzee  or  a  big  baboon  *.  I  have 
not  got  access  to  various  old  books  at  the  time  of  writing,  but  I 
think  I  am  correct  in  saying  that  English  and  Dutch  travellers  on 
the  West  Coast  of  Africa  in  the  16th,  17th,  and  18th  centuries 
referi'ed  to  the  Chimpanzee  as  "  Pongo."  I  also  fancy  that  the 
same  allusion  and  the  same  name  ai*e  made  use  of  by  Buffon.  As 
in  zoological  nomenclature  the  preference  is  for  the  adoption  of  a 
Latin  or  Greek  name,  it  is  a  pity  to  introduce  into  our  lists  a 
barbarous  word  in  prefei^ence  to  one  denved  from  either  of  the 
classical  languages.  But  when  in  addition  an  African  word  is 
taken  as  the  name  of  an  Ecut  Asiatic  genus,  then  the  choice  is 
singularly  inappi-opriate. 

•  It  may  be  of  interest  to  add  the  names  for  "Chimpanzee"  in  a  number  of 
African  laugoagea,  mostly  collected  by  myself : — 

LA50UA0B.  District.  Wobd  fob  Chimpi.kzeb. 

Temne Sierra  Leone  Ka-fuka  (Ka- is  fttt^/. 

prefix). 

Vai Western  Liberia     Ibulu. 

Busi    North-western  Liberia Guru. 

Mandingo  Xorth  of  Sierra  Leone,  Liberia,  Iburu, 

and  Ivory  Coast. 

Kptcesi  Central  Liberia  Ibulu. 

Qora  St.   Paul's   River,  West   Central  Onyi. 

Liberia. 

Bata  und  De Coast  of  Central  Liberia  Ibe. 

KruandGrebo Southern  Liberia  Tuawe 

Toruba  Interior  of  Lagos  Obo. 

^'olangnagns Brass,  Bonny,  Niger  Delta Tele. 

Ibo  Lower  Niger  Ozodiwba. 

Efik    OldCalabar    Idiok. 

^M^inlk^^.T^.         }  Lower  Cross  River    En5p  or  Enowi. 

Nki     Extreme  Upper  Cross  River    B6ki. 

Mhndikum     Sources  of  Cross  River,  N.E.  of    Apu  or  Epfn. 

Cameroons. 

Barotido  vad  Isubu North  Cameroons  Coast  Ewaka. 

MjKmgwe    Gaboon    Ntyege  and  Nchcgo; 

also  Nknlu. 

Kongo     Lower  Congo  and  Congo  Coast  ...     Mpongi. 

Kim^undu Angola  (south  of  Lower  Congo) . . .     Mpongo. 

[<i%  The  origin  of 
tlie  name  "Pongo," 
of  Buffon  and  others.] 

Kiwemha  [or  Bemba]  . . .     5^uth- west  of  Tanganyika  Koroe. 

Ki-anha West  Tanganyika Tdlue. 

Kahwari    North-west  Tanganyika  Sdk6. 

Mangema   West  of  Tanganj-ika  and  extreme    Soko. 

Upper  Congo. 

Ruanda  North  of  Tanganyika    Emangwe. 

K{/ipa     East  Coast,  Tanganyika  Isike. 

Lu-ganda  West  and  North  Coast  of  Victoria    Edzike  or  Izike. 

Nyanza. 
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T  do  not  suppose  much  deference  will  be  shown  to  my  own 
suggestions ;  but  it  seems  to  me  that  the  best  generic  name  for 
the  Orangs  would  be  Satynta ;  or,  if  that  is  strongly  objected  to 
because  it  may  be  confused  witli  the  specific  name  of  one  or  two 
Chimpanzees,  then  possibly  Fithecus, 

I  cannot  help  thinking  that  in  this  case,  as  in  many  other 
instances,  when  we  are  settling  for  good  und  for  all  our  biological 
nomenclature,  we  carry  too  far  the  passion  for  asserting  the  prior 
rights  of  the  first  invented  name,  which  is  occasionally  a  singularly 
inappropriate  one. 

I  will  conclude  my  paper  with  a  few  remarks  on  the  definite 
knowledge  of  the  difiei-ent  species  of  Anthropoid  Apes  from  the 
dawn  of  zoological  science  in  Greece  to  the  end  of  the  18th 
Century  of  the  present  era,  by  which  time  Euix)pean  zoologists  had 
begun  to  discriminate  pretty  clearly  between  the  Gibbons,  the 
Orang,  and  the  Chimpanzee.  Knowledge  of  the  Gorilla  of  course 
was  not  clearly  defined  till  about  1848  or  even  later.  It  is 
possible,  however,  that  a  living  specimen  of  the  Gorilla  was 
brought  over  to  Holland  in  the  latter  part  of  the  17th  Century. 
A  figure  of  this  creatui*e  (which  was  a  female)  is  given  in 
Dr.  Tyson's  work  on  the  Chimpanzee,  published  in  London  in  1699. 

Aristotle,  writing  in  about  330  B.C.,  divided  the  mammals  that 
were  nearest  to  man  into  three  closely  allied  groups :  the  Pithekoi 
or  Apes,  the  Keboi  or  Monkeys,  and  the  Kunokephaloi  or  dog- 
faced  Baboons.  In  the  Latin  tmnslations  of  Aristotle  these 
designations  are  rendered  Simiii,  Cebi,  and  Canicipes.     Aristotle's 

La.V6ua.oe.  District.  Wobd  fob  Chimfanzbe. 

KyoronndHima  dialects.   Uu3*oro,  Toro,  Ankole,  and  south-  Isike,  Yisiki, 

west  of  Victoria  Nyanza.  Echiknya, 

Empundu,  Kitera. 

Konjo      Mt.  Ruwenzori  Ekitera. 

lAhuku    Forest,    north-west    of    Semliki  Nf^le. 

River  (Mboga  Country). 

Kibira    Congo  Forest  between  Semliki  R.  Kika. 

and    Cpper    Congo    (Aruwimi 

basin). 

Mangala    and    allieil         Upper  Congo,  between  Aruwimi  (Mn)  Kumbuso 

languages.                            and  confluence  of  Mubangi  Welle,  (Mu-  is  only  the 

and  between  course  of  Congo  and  singular  prefi  x) . 

vicinity  of  Welle  River. 

Lendu     West  of  Albert  Nyanza    Ngrrr  (r*s  trilled). 

Bamhute  pygmies     Semliki-Aruwimi  Forest U  u. 

Momfu    North-east    Borderlands    (Congo-  Tato. 

Nile  water  parting)  of  Congo 

Forest,  west  of  Lendu. 

Aluru North  of  Albert  Nyanza       Bim. 

Madi  (Western    dialects    of)    West    of  Anigu. 

Mountain    Nile,    north-east    of 

Congo  Forest. 

J#at<rfit<r  ^Nyitmnyam)  .    Southern  and   Western    parts  of  Baham  or  Bam  u; 

Bahr-el-Ghaznl    province    of  also  Irangba  and 

Eg3'ptian  Sudan.  Ndenima. 

Mtmdv     North-east  of  Makarka Ang6. 

Btmf^ North-west  of  Makarka   Dedda. 

[rerliiip'i  other  travellers  and  philologists  can  fill  up  the  gaps  in  this  series  of 
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general  description  of  the  Pithekoi  delineates  very  distinctly  an 
Anthropoid  Ape,  and  reads  as  though  it  was  derived  from  a 
generalised  knowledge  of  the  Chimpanzee,  a  knowledge  obtained 
no  doubt  from  specimens  which  had  been  brought  down  the  Nile 
from  the  Egyptian  Sudan  (in  the  southern  parts  of  which  the 
animal  still  exists)  to  Lower  Eg3rpt.  A  good  summaiy  of 
Aristotle's  description  of  the  Pithekoi  is  given  in  Dr.  Tyson's 
celebrated  book  "On  the  Anatomy  of  a  Pygmie,  sive  Hcnno 
sylvestria,*^  which,  as  before  stated,  was  published  in  1699,  and  of 
which  there  are  copies  in  two  or  three  of  the  principal  libraries 
of  London. 

I  think  I  am  con-ect  in  saying  that  in  an  Egyptian  fresco  or 
papyrus  which  is  exhibited  in  the  Egyptian  collection  of  the 
Museum  at  Naples,  a  Chimpanzee  is  depicted  amongst  other  strange 
animals  brought  to  Egypt  from  the  Sudan.  I  believe  also  there 
is  a  representation  of  the  Chimpanzee  on  one  of  the  Roman 
mosaics  recently  brought  to  light  at  or  near  Carthage,  and  now 
preserved  in  one  of  the  Museums,  either  at  Carthage  or  Tunis. 

The  Byzantine  Greeks,  who,  after  Alexander's  conquests,  ex- 
tended their  trade  to  India,  and  the  Arabs  of  west,  south,  and 
east  Arabia,  who  maintained  commercial  relations  with  Sumatra, 
the  Malay  Peninsula,  North-west  Borneo,  and  the  poi-ts  of  the 
Persian  Gulf  and  the  Red  Sea,  may  have  introduced  some 
knowledge  of  the  Orang  utan  to  Constantinople,  to  Egypt,  and 
to  the  Mediterranean  world  between  100  B.C.  and  the  fall  of  the 
Byzantine  Empire. 

Sir  Walter  Scott  in  his  novel  *  Count  Robert  of  Paris'  introduced 
somewhat  fantastically  a  captive  Orang  utan  into  the  story.  I  am 
not  aware  wliat  foundation  he  had  for  this  incident ;  and  I  think 
it  somewhat  improbable  that  an  Orang  utan  could  at  that  period 
have  survived  the  overland  journey  from  the  Persian  Gulf  to  the 
Mediterranean,  or  the  transit  through  Egypt. 

Marco  Polo,  the  Venetian,  in  1296  or  thereabouts,  ti*avelled 
overland  from  Asia  Minor  to  China  and  the  Malay  Peninsula,  and 
reached  Sumatra  and  possibly  Borneo,  bringing  back  with  him 
stories  of  man-like  apes,  some  of  which  certainly  referred  to  the 
Gibbons,  while  one  or  two  may  be  attributed  to  the  Orang  utan. 

Odoric,  a  friar  of  the  Order  of  St.  Francis,  travelled  overland 
from  Constantinople  to  India  during  the  first  half  of  the 
14th  Century,  and  from  India  reached  Sumatra  by  sea.  He 
brought  back  distinct  accounts  of  both  Gibbons  and  Orangs. 

Ibn  Batuta,  a  Morocco  Arab,  also  journeyed  to  those  parts  about 
the  same  time,  and  described  the  Orang  utan  in  his  records. 

Friar  Giovanni  dei  Marignolli,  a  BVanciscan  like  Odoric,  also 
travelled  overland  from  France  to  China  and  thence  to  the  Malay 
Archipelago  during  the  fii'st  half  of  the  14th  Centiir}',  and  brought 
back  fi-om  Sumatra,  or  more  likely  North  Borneo,  very  distinct 
accounts  of  the  Orang  utan. 

At  the  commencement  of  the  16th  Centuiy  the  Portuguese 
conquistadores  reached  Malacca  and  Sumatra  in  their  ships,  and 
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by  1521  had  placed  more  or  less  roughly  on  the  map  all  the  big 
islands  of  the  Malay  Archipelago.  They  were  followed  a  few  yeai-s 
later  by  Spanish,  Dutch,  and  French  adventurers.  During  the 
17th  Century  many  British  ships  visited  Sumatra  and  Borneo,  and 
the  Malay  name  Orang  utan  was  in  current  use  in  scientific  Europe 
during  the  second  half  of  the  17th  Century,  having  been  originally 
definitely  applied  to  the  man-like  apes  of  Sumatra  and  Borneo*. 

But  towards  the  close  of  the  15th  Centuiy  the  Portuguese  had 
:dready  become  acquainted  with  the  West  Coast  of  Africa  and 
the  Chimpanzee.  They  first  noticed  this  creature  in  the  southern 
part  of  what  is  now  the  colony  of  Sierra  Leone.  They  called  it 
in  their  earlier  writings  "  Selvage "  (savage),  and  later  "  Barri." 
Later  still  they  came  to  know  more  of  the  Chimpanzee  in  dealing 
with  the  Lower  Congo  and  Northern  Angola  t.  It  there  went 
under  the  name  of  Pongo,  which  as  already  explained  is  the 
Angola  name  Mpongo.  Andrew  Battel,  of  the  16th  Century,  was 
an  Essex  fisherman.  Through  being  shipwrecked  off  Brazil  he  got 
conveyed  into  Portuguese  captivity  in  Angola.  Escaping,  he 
travelled  into  the  northern  part  of  Angola  towards  the  Congo. 
He  returned  to  England  and  brought  back  with  him  stories  of  the 
"Pongos,"  which  obviously  i-eferred  to  the  Chimpanzee.  The 
name  "  Chimpanzee  "  does  not  seem  to  have  come  into  vogue  till 
the  latter  part  of  the  18th  Century,  or  to  have  been  much  used 
until  the  19th  Century.  I  have  no  certain  clue  as  to  its  origin ; 
but  I  have  been  told  that  it  Ls  a  Loango  word  of  which  the  root 
would  be  -mpanzi  or  -mpangi  (possibly,  therefore,  cognate  with  the 
Congo  name  for  Chimpanzee,  mpongi),  with  the  well-known  Bantu 
pi*efix  chi  (ki)  added.  This  prefix  is  sometimes  an  augmentative, 
so  that  chimpangi  or  chimpanzi  might  merely  mean  a  big  ape. 

At  the  close  of  the  1 8th  Century,  Buffon,  Linnaeus,  Lac^pMe, 
and  other  zoologists  had  finally  discriminated  between  the  Gibbons, 
the  Orang  utan,  and  the  African  Chimpanzee ;  and  to  this  list  was 
added  in  the  peiiod  between  1847  and  1860  the  definitely 
established  genus  (afterwards  species,  then  again  genus)  of  the 
Gorilla.  The  discovery  of  the  Gorilla  was  really  due  to  the 
American  Evangelical  missionaiies,  who  established  themselves  in 
the  early  pai-t  of  the  19th  Century  in  the  Gaboon;  but  complete 
specimens  of  this  Ape  and  a  far  more  extended  knowledge  of  it 
were  brought  to  the  civilise<l  world  by  Du  Chaillu.  Stanley 
asserted  the  existence  of  the  true  Gorilla  as  far  east  as  the  forest 
between  the  Upper  Congo  and  the  Nile  watershed;  and  this 
statement  has  seemingly  been  confirmed  by  the  specimens  received 
from  that  region  by  Dr.  Matschie,  and  described  and  figured  by 
Mr.  Rothschild. 

•  Thouffh  often  misapplied  to  the  Afi'ican  Cliimpanzee  in  the  17th  and  18th 
Centuries  oy  English  and  Dutch  sea-captains,  who,  having  first  made  acquaintance 
with  the  Orang  in  the  Malay  Archipekgo,  saw  Chimpanseca  at  the  West  African 
porta  on  their  return  voyage. 

t  When  I  visited  Angola  in  1882  Chimpanzees  were  still  found  in  forested  regions 
inland  south  of  the  Congo  and  north  of  the  Quanta  River,  especially  in  the  old 
Iringdom  of  Congo. 
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3.  On  some  Bats  of  the  Genus  Rhinolophus^  with  Remarks 
on  their  Mntnal  Affinities^  and  Descriptions  of  Twenty- 
six  new  Forms.    By  Kxud  Andersen  *. 

[Received  May  12, 1906.] 
(Plates  III.  <fe  IV.t  and  Text-figure  22.) 

The  present  paper  is,  chiefly,  an  attempt  to  disentangle  some  of 
the  more  complicated  groups  of  Eastern  Bhiticlophi,  to  make  out 
the  probable  interrelations  of  the  species,  and  to  describe  the 
many  new,  imperfectly  known,  or  hitherto  confused  forms.  I 
have  appended  some  general  remarks  on  the  affinities  of  the 
Ethiopian  and  Western  Palaearctic  &^)ecie8. 

The  material  placed  at  my  disposal  has  been  more  extensive  than 
tliat  of  previous  writers  on  these  Bats,  namely,  Prof.  Peters  (1871) 
jind  Dr.  Dobson  (1878) ;  and  I  have  approached  the  subject  from  a 
different  point  of  view,  basing  the  diagnoses  of  the  primary  groups, 
and,  where  possible,  of  the  species  and  subspecies  too,  not  on 
external  and  dental  charactei-s  alone,  but  also  on  important 
differences  in  the  skulls.  This  may  account,  partly  at  least,  for 
the  essentially  different  conclusions  on  many  points  at  which  I 
have  arrived.  On  the  other  hand,  the  following  pages  afford 
ample  proof  that  my  material  has  not  been  complete  enough  to 
enable  me  to  venture  an  answer  on  all  the  difficult  questions, 
taxonomic  or  phylogenetic,  that  occurred  to  me  during  my  work. 
I  shall  feel  satisfied  if  my  paper  is  considered  of  some  use  as  a 
basis  for  further  investigations. 

I  owe  my  sincere  thanks  to  Mr.  Oldfield  Thomas  for  entrusting 
me  with  a  revision  of  these  Bats,  for  giving  me  unlimited  access 
to  the  recently  acquired,  still  unregistered  specimens  in  the  British 
Museum,  especially  those  of  the  large  and  important  "Tomes 
Collection,"  and  also  for  having  favoured  me  with  much  valuable 
information  during  the  progress  of  my  work. 

I  also  have  to  acknowledge  the  kmd  assistance  of  Mr.  Gerrit 
S.  Miller,  Jr.,  who  sent  me  for  inspection  almost  all  the  Indo- 
Malayan  Rhirwlophi  preserved  in  the  United  States  National 
Museum,  including  many  new  and  interesting  forms,  part  of  which 
vrill  be  dealt  with  below. 

For  the  loan  of  specimens  for  comparison,  or  for  information  on 
examples  preserved  in  Ck>ntinental  Museums,  I  am  indebted  to 
Geheimrath  Prof.  Dr.  Ehlei*s,  Gottingen  ;  Prof.  Matschie,  Berlin ; 
Prof.  Dr.  Km-t  Lampert,  Stuttgart;  M.  Ch.  Mottaz,  Geneva; 
M.  A.  M^n^gaux,  Paris ;  and  Prof.  A.  Cabrera  Latorre,  Madrid. 

I.  The  RnixoLOPHus  simplex  Group. 

Diagnosis,  Basioccipital,  between  cochleie,  not  imusually  nar- 
rowed. Posterior  connecting  process  low  and  rounded  off  (text- 
fig.  22  a,  on  p.  121). 

*  Commonicated  by  Oldfield  Thomas,  F.Z.S. 
t  For  explanation  of  the  Plates,  see  p.  14o. 
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1  include  in  this  group  40  different  forms  (22  species),  con-espond- 
ing  to  Rh,  megaphyWuSy  affinis,  capeums,  clivosus,  and  ferrwn' 
equinum  in  Dobson's  *  Catalogue  of  the  Chiroptera  in  the  British 
Museum.*  Only  the  Austro- Malayan,  Oriental,  and  Palaearctic 
forms  will  be  described  below,  and  only  the  first  species  in  some 
detail,  the  description  of  the  other  forms  being,  as  a  rule,  confined 
to  the  points  in  which  they  differ  from  the  fundamental  type. 
The  Ethiopian  species  will  be  briefly  mentioned  in  the  "General 
Remarks"  on  the  group  (p.  117). 

1.  Rhinolophus  simplex,  sp.  n.     (Pkte  III.  fig.  I.) 

Diagnosis,  Cranial  character :  supraorbital  crests  meeting  at  a 
point  behind  the  middle  of  the  orbit.  External :  sella  distinctly 
constricted  at  middle.     Forearm  44*2  mm. 

Details,  Nose-leaves  large,  as  compared  with  those  of  the  other 
Austro- Malayan  species  {Rh,  tnincattis,  yianus).  A  supplementary 
leaflet  distinctly  visible  in  front  of,  and  on  the  anterior  part  of  the 
sides  of,  the  horseshoe  ;  a  chai'acter  common  to  all  the  members  of 
the  present  group,  but  becoming  gradually  less  pronounced  in  the 
more  highly  developed  species  i^affinis^  ferinim-equinimi^  and  their 
allies) ;  it  seems  to  point  back  to  the  much  more  primitive  genus 
Hipposidemts.  Horseshoe  so  broad  as  to  completely  cover  the 
upper  lip ;  a  slight  indication  of  a  tooth-like  projection  on  either 
side  of  the  median  notch.  Sella  decidedly  broader  at  base  than  at 
summit,  and  distinctly  constricted  at  middle  ;  summit  rounded  ; 
height  of  sella,  f i-om  angle  between  vertical  portion  and  nasal  lobe, 
about  4*8  mm.,  width  at  base  2*3,  at  constriction  1*9,  at  summit 
18  mm. ;  front  of  sella  densely  covered  with  exceedingly  short 
white  hairs  (scarcely  observable  without  a  lens).  Posterior  con- 
necting process  low  and  broadly  rounded  off.  Lancet  long,  almost 
cuneate  ;  length,  from  posterior  transverse  bridge,  about  4*7  mm. 
Three  mental  grooves,  as  in  all  forms  of  this  group,  except  the 
highest-differentiated  species  {ferrum-eqninuin  and  its  nearest 
relations). 

Ears,  compared  with  those  of  the  closely  allied  Austro-Malayan 
species,  rather  large,  almast  reaching  the  tip  of  the  muzzle  when 
laid  forwards.  Upper  part  of  outer  margin  somewhat  concave ; 
tip  blunt ;  no  constriction  below  the  tip. 

Wing-structure  very  primitive :  4th  and  5th  metacai-pals  sub- 
equal  in  length  (the  5th,  if  anything,  a  little  shorter),  and  both  of 
them  but  very  slightly  longer  than  3ixl ;  III.^  ♦  less  than  1 1  the 
length  of  III.* ;  IV.^  and,  especially,  V.^  very  short,  being  only  a 
trifle  longer  than  IV.*  and  V.*  This  structure  of  the  wing  is 
cliaracteristic  of  all  the  primitive  members  of  this  group  (simpieXf 
fiiegaphi/llus,  tmrncaUiSj  nanu^,  cekbensis,  bonieeTisis,  mcUayanus, 
roiuci,  &c.) ;  it  is  first  in  so  highly-developed  forms  as  afinis  and 
its  vanous  modifications  {/emtvi-eqvinum,  <kc.)  that  we  find  an 
important  progress :  prolongation  of  1 11.^ ;  shortening  of  the  3rd 

•  For  brevity's  sake  I  call  tbe  proximal  phalanges  of  tlio  3rd,  4th.  and  6th  fingera 
III.S  IV.»,  and  V.»,  the  distal  phalanges  of  the  same  fingers  III.2,  IV .2,  and  V.2 
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metacarpal,  as  compared  with  the  4th  and  5th ;   the  5th  meta- 
carpal decidedly  longer  than  the  4th ;  «fec. 

Tail  a  little  longer  than  the  lower  leg.  Plagiopatagium  inserted 
on  tarsus. 

Colotir  (of  a  spirit- specimen,  unfaded).  Fur  of  upper  side  a  very 
dark  shade  of  **  drab,"  approaching  "  Prout's  brown  " ;  base  of 
hairs  rather  more  distinctly  drab ;  under  side  somewhat  darker 
than  drab. 

SkuU.  Four  anterior  nasal  sweUings  and  two  posterior.  The 
four  anterior  arranged  in  a  transverse  row,  forming  the  upper  and 
lateral  borders  of  the  nasal  opening.  Externally  these  anterior 
sweUings  are  separated  only  by  extremely  faint  linear  depressions ; 
internally  by  three  bony  lamellse,  also  easily  observable  through 
the  thin,  transparent  outer  wall  of  the  swellings.  The  posterior 
nasal  swellings,  situated  immediately  behind  the  anterior  ones,  at 
the  front  comer  of  the  orbital  cavity,  are  much  lower,  slightly 
concave  at  summit;  three  very  faint  lines  divide  them,  rather 
indistinctly,  into  an  upper,  middle,  and  lower  swelling. — The 
shape  and  arrangement  of  the  nasal  swellings,  as  here  described, 
are,  roughly  speaking,  the  same  in  almost  all  the  members  of  the 
simpUx'^coxxp ;  there  is  some  variation  in  the  size  of  the  swellings 
in  Uie  different  species ;  but  the  more  noteworthy  deviations  from 
the  general  scheme  are  two  only :  Rh,  nudayantis  and  Jih.  stheno. 

Postnasal  depression  triangular  in  shape,  rather  long  ;  the 
supraorbital  crests,  which  constitute  the  lateral  border  of  this 
depression,  meeting  (and  joining  the  sagittal  crest)  at  a  point  moi'e 
or  less  behind  the  middle  of  the  orbital  cavity.  "Supraorbital 
length  "  of  skull  (t.  e,  distance  between  the  point  of  junction  of 
supraorbital  crests  and  median  anterior  point  of  nasal  swellings) 
greater  than  extreme  «^*dth  of  nasal  swellings. — The  shape  of 
this  part  of  the  skulTiHt^here  described,  is  characteristic  of  only 
the  four  most  primitive  members  of  the  group  (stmplexy  mega- 
phyUtiSy  truncatus^  nanita). 

Palatal  bridge  comparatively  long  (in  antero-posterior  direction) ; 
measiu^  in  the  median  line  equal  to  about  one-third  the  length 
of  the  upper  tooth-row ;  median  anterior  point  opposite  the  front 
of  m',  median  posterior  point  opposite  the  middle  of  m*. 

DerUUion.  As  a  genend  guidance  :  in  all  existing  species  of  the 
genus  the  upper  p'  *  is  completely  lost ;  in  all  the  more  primitive 

*  I  write  the  deutal  formula  (excl.  of  incisors  and  canines)  of  a  RkiHolophus  with  the 

p3       p*  m*  m^  m' 
moft  complete  known  dentition  at  follows :  ~— ^  ^    ^    (cf.  Herluf  VViuge, 

Pa  Ps  P4  ''^l  ™2  ™.i 
'^  Jordfondne  o;  nalevende  Flagerroas  fra  LagiMi  Hanta;  med  Udsigt  over  Flager- 
maienes  indbyrdea  Sl«^t«kab"  ;  E  Moseo  Lnndii,  vol.  ii.  pt.  1  (1892),  p.  66).  An 
ahready  mentioned  by  Wii^ge,  we  have  no  pogitive  ^roo/^  whether  the  upper  premolar 
lost  in  all  known  species  is  p'  or  p'.  For  two  reasons  I  regard  the  former  alternative 
to  be  the  more  prooable :-— (1)  lu  all  Rhinolopkif  also  the  most  primitive  forms,  the 
lower  p.  is  on  ^  point  of  being  reduced,  in  the  more  highly-developed  species 
pushed  definitely  out  to  the  external  side  of  the  tooth-row,  in  the  still  higher  forms 
completely  lost;  it  is  but  reasonable  to  suppose  that  the  premolar  quite  lo$t 
in  tne  upper  jaw  of  all  species  corresponds  to  the  premolar  which  is  on  the  point 
of  being  loH  in  the  lower  jaw  of  all  species,  in  consonance  with  the  general  rule 
that  the  teeth  of  the  upper  jaw  show  a  more  advanced  stage  of  evolution  than  those 
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sjjecies  of  the  slmplex-grow^  also  the  lower  pg  is  verj'  much  reduced 
in  size  and  on  the  point  of  being  driven  out  of  the  tooth-row,  to 
the  external  side  ;  in  all  the  more  primitive  species  of  the  group 
also  the  upper  p^  is  reduced  in  size,  but  still,  invariably,  in  the 
tooth -row. 

The  following  remarks  apply  to  Rh,  simplex  and  Rh,  megaphf/iltis, 
the  dentition  of  these  two  species,  the  most  primitive  within 
the  present  group,  being  practically  exactly  alike  : — p^  veiy  small, 
but  decidedly  less  reduced  than  in  the  other  species  of  the  group. 
The  position  of  this  tooth,  in  relation  to  p^  and  p^,  varies 
individtiaUy  (in  the  same  geographical  race,  and  in  examples 
from  the  same  locality  and  of  apparently  the  same  age) : 
completely  in  the  tooth-row  (one  specimen),  or  slightly  towards 
the  external  side  (two),  or  half  external  (one),  or  almost  quite 
external  (one),  or  completely  external  (one).  This  "  vacillation  " 
in  the  position  of  p,  is  of  some  interest  as  being  the  first  indication 
of  a  tendency  towards  driving  this  premolar  out  of  the  tooth-row, 
a  tendency  gradually  increasing  in  a  long  series  of  more  highly 
developed  species,  and  culminating  in  the  forms  in  which  the 
tooth  is  quite  lost,  even  in  young  individuals  (Rh.  acrotis), — p'  is 
comparatively  large,  with  a  well- developed,  pointed  cusp.  BVom 
its  base  to  its  tip  this  cusp  is  directed  obliquely  huvards,  under  an 
angle  of  about  25^  to  45^  with  the  vertical  line ;  also  in  those 
species  of  the  present  group  in  which  the  cusp  is  so  much  reduced 
as  to  be  scarcely  perceptible  without  a  lens,  it  is  invariably  point- 
ing obliquely  inwards,  only  to  a  still  higher  degree.  The  upper 
canine  and  p*  always  ioidely  separated.  In  some  individuals  there 
is  a  very  narrow  interspace  between  p*  and  p^  on  either  side  of  the 
jaw,  or  on  one  side,  no  doubt  a  remnant  of  the  place  where  p\ 
lost  in  all  existing  species,  was  situateil  ^*^^  footnote  on  p.  77). 

Measurements* ,  On  p.  80.  ^S^ 


of  the  lower  jaw.  (2)  When  the  lower  pa  is  external  in  position,  or  even  when  it  is 
completely  lost,  we  still,  rather  often,  find  p.^  and  p4  separated  by  a  narrow  inter- 
space, reminiscent  of  the  time  when  pg  had  its  normal  position  in  the  tooth-row ;  if 
we  can  find,  sometimes  at  least,  a  similar  "  atavism  "  in  the  upper  jaw,  oar  sup- 
position will  be  strengthened ;  and  such  cases  are,  in  fact,  not  very  rare : — ^in  some 
individuals,  and  just  those  of  the  most  primitive  species  of  the  genus  {Hmplex, 
meffaphylluSj  bomeensU,  refulgeM,  philippinenM),  I  find  an  arrangement  of  the 
upper  teeth  which  can  be  graphically  expre^ed  as  follows :  cp  pm^m^m',  i.  e.  the 
anterior  of  the  upper  premolars  in  contact  with  the  canine,  the  posterior  in  contact 
with  the  first  molar,  but  between  the  two  "p  "  still  a  narrow  interspace,  apparently 
a  remnant  of  the  place  where  the  lost  premolar  was  situated ;  if  so,  however,  the 
lost  p  is,  of  course,  p^,  those  present  p^  and  p^. 

•  Only  the  following  measurements  require  some  explanation : — Ears,  length  from 
base  of  inner  margin  to  tip.  Forearm,  from  posterior  point  of  radius  to  firont  cur%-e 
of  carpus  (wing  bent),  therefore  somewhat  greater  than  the  length  of  radius  measured 
on  skeletons.  Metacarpals,  as  far  as  pNOssible  the  true  length  of  the  bones.  2nd 
phalanx,  always  exclusive  of  the  cartilaginous  "  Srd  phalanx  "  (this  restriction  being 
of  especial  importance  in  measurements  of  the  Srd  finger,  the  terminal  cartilaginous 
rod  of  which  is  comparatively  large).  Hind  foot,  with  claws.  Sknll,  fatal  length, 
to  front  of  canines  (not  to  front  of  premaxilla).  Width  of  hrain-case,  above  root  of 
zygomata.  Supraorbital  length,  distance  between  point  of  iunction  of  supraorbital 
crests  with  sagittal  crest  and  median  anterior  point  of  nasal  swellings.  Mandible, 
condylus  to  front  of  incisors.     Upper  and  lower  teeth,  exclusive  of  incisors. 
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Tifpe,  $  ad.  (in  alcohol).  Lombok,  2500  ft.,  June  1896.  Col- 
lected by  A.  Everett,  Esq.     Brit.  Mus.  no.  97.4.18.4. 

2.  KmxoLOPHUS  megaphyllus  Gray.     (Plate  III.  fig.  2  a,  6,  c.) 

Diagnosis,  Allied  to  Hh.  simplex,  but  considerably  larger.  Fore- 
arm 46-50  mm. 

Details,  This  is  a  large  continental  i*epresentative  of  the  simplex- 
type.  The  evidences  of  its  close  connection  with  the  Lombok 
species  are  clear  enough  :  the  general  shape  of  the  facial  portion 
of  the  skull ;  the  wide  interspace  between  the  upper  canine  and 
p* ;  the  presence,  individually  at  least,  of  an  extremely  narrow 
interspace  between  p*^  and  p* ;  the  distinctly  constricted  sella;  the 
strong  development  of  the  nose-leaves ;  the  large  ears.  On  the 
other  hand,  it  has  in  several  resp^ts  taken  its  own  course  of 
development :  the  sella  is,  also  proportionately,  broader  than  in 
simplex,  the  constriction  at  the  middle  is  more  abrupt ;  the  nasal 
swellings  ai'e,  also  proportionately,  considerably  broader ;  the  size 
of  the  animal  is  markedly  increased  :  as  regards  this  latter, 
Rh,  megaphyUvs  bears  quite  the  same  relation  to  Rh,  simplex  as 
Rh,  rouxi  does  to  Rh.  homeeiisis, 

DistrihiUion* .  Eastern  Australia.     Louisiade  Archipelago. 

Geographical  races.  There  are  two  apparently  well-marked  forms 
of  Rh.  megaphyllus,  differing  in  size  and  in  geographical  habitat. 

2  a.  Rhtnolophus  megaphyllus  Gray,  typicus. 

Rhvnclophus  megaphyllus  J.  E.  Gray,  P.Z.S.  1834,  p.  52. 

Rhinolophtis  megaphyllus  (partim)  Peters,  MB.  Akad.  Berlin, 
1871,  p.  306 1 ;  Dobson,  €at.  Chir.  Brit.  Mus.  (1878)  p.  110. 

Diagnosis.  Larger:  foi'earm  46*5-50  mm. 

Sella.  In  one,  out  of  eleven  specimens,  the  summit  of  the  sella 
is  completely  square-cut ;  in  all  the  others  (some  of  them  from 
the  same  locality)  it  is  broadly  rounded  off.  Conf.  with  this 
Rh.  bomeensis. 

Colour.  (1)  Dark  phase  (two  skins,  one  adult  and  one  full- 
grown,  but  young) :  Like  Rh.  simplex. 

(2)  Russet  phase  (one  skin,  full-gi*own  individual,  but 
young) :  Uniform  "  russet "  above  and  below  ;  base  of  hairs  of 
upper  side  "  clay." 

Measurements.  On  p.  80. 

Distribution.  Eastern  Australia  :  Queensland,  New  South 
Wales. 

Technical  name.  The  tj'pe  of  Rh.  megaphyllvs  is  in  the  British 
Museum. 

*  The  information  on  the  "  distribution  *' of  the  species  and  subspecies  reviewed  in 
this  paper  is  based  exclnHvelyon  the  material  examined  by  myself. 

t  1  am  unacquainted  with  Pet^rs's  hypothetical  Bh.  keyetuiSj  based  on  an  example 
in  the  Leiden  Museum,  and  characterised  as  ''eine  viclleicht  nnr  etwas  kleinere 
Varietiit  \o( megaphyllus]  oder  Art"  (/.  $.  c.  p.  307).  No  further  information  has 
been  published,  and  nine  years  later  Peters  records  "  Rh.  meqaphyllvs "  from  the 
Key  islands  without  any  reference  to  Rh.  keyentit  (Ann.  Mus.  Civ.  Gbnova,  xvi. 
(IS^)  p.  32).  It  is  not  very  likely  that  the  typical  SA.  megaphyllus  should  occur 
in  the  Key  Islands. 
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2  b.  Rhixolophus  mbgaphyllus  monachus,  subsp.  n. 

Diagnosis.  On  an  average  smaller  than  the  typical  form  :  fore- 
arm 46  mm. 

Details,  Sella  a  trifle  broader  at  base  than  in  the  typical  form  ; 
summit  completely  square-cut ;  front  face  a  little  more  distinctly 
haired.  Length  of  forearm  almost  as  in  the  smallest  individuals 
of  the  typical  form,  but  metacarpals  distinctly  shorter.  Tail  also 
comparatively  somewhat  shorter.  Bniin-case  decidedly  more 
slender.  Tooth-rows  somewhat  shorter.  In  colour  scarcely 
different  from  the  dark  phase  of  the  typical  form. 

Measurements.  Below. 

Ti/pe.  2  ^^*  (^^  alcohol).  St.  Aignan's  Island  (Misima), 
Louisiade  Archipelago.  Collected  by  Albert  S.  Meek,  Esq.  Brit. 
Mus.no.  98.4.1.1. 


MeasuretneiUs  of  Rh.  simplex  aiid  megaphyllus. 


Ears,  length 

„     greateHt  breadth    

Nose-leaves,  total  length    

„  breadth  of  horseshoe . 

Forearm    

3rd  metacarpal 

nu 

1II.2    

4th  metacarpal     

1V.1    

IV.2     

otli  metacarpal     

V.1 


V.2 

TaU    

Lower  leg 

Foot   

Skull,  total  length   

„     mastoid  width  

„     width  of  brain-case 

If     zygomatic  width  

„     supraorbital  length 

„      width  of  nasal  swellings 

Mandible,  length     

Upper  teeth  

Lower  teeth  


B.h.  simplex. 


9ad. 
Tj-pe. 


mm. 
18 
18-6 
14-6 

8-6 
44*2 
31-8 
13 
17-8 
32 

9-2 
11 
31-8 
10 
11-2 
24-5 
197 

8-8 
18-7 

9 

7-8 

9-4 

6 

6-2 
12*8 

7-2 

7-8 


Rk.  megaphyllus. 


f .  tjfpica. 
,  11  specimens, 
'        6  skulls. 


Min.    Max. 


mm. 
18 
13*5 
15 

8-8 
46-6 
33*8 
13 
17-6 
34-3 

9-8 
llo 
34-3 
10-4 
11-7 
22*2 
18-6 

9 
19^ 

9-8 

8-6 

6 

6-8 

13-3 

7-7 

8-2 


mm. 
19-0 
16 
16-2 

9-8 
60 
36 
14-6 
20 
36*8 
11-2 
13-3 
36-6 
12-7 
14 
26-8 
22 
10-2 
20*6 

9*8 

8*6 
10 

6*8 

6 
14 

81 

8*7 


monaehut. 
?  ad. 
Type. 


mm. 
19*8 
16 
14*8 

8*8 
46 
32*7 
13*2 
17*8 
33*5 

9*7 
10 
32*7 
10*2 
11*7 
20*5 
19 

87 
19*3 

9-5 

8 

9*6 

6*9 

5*7 
13*2 

7*3 

8 


3.  Rhinolophus  truncatus  Peters. 

Bhinolophiis  truncatus  Peters,  MB.  Akad.  Berlin,  1871,  p.  307. 
Rhinolophus  raegaphyUus  (non  Gray),  var.  a,  Dobson,  Cat.  Ohir. 
Brit.  Mus.  (1878)  p.  111. 
Diagnosis.  Allied  to  Bh,  simplex.    Sella  more  slightly  constricted 
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at  middle.  Summit  of  sella  square-cut,  or  even  concave.  Base 
of  fur  almost  blackish.     Forearm  44*7-46*8  mm. 

Details.  In  this  species  the  sella*  is  not  of  the  shape  chamc- 
teristic  of  Bh.  simplex  and  megaphyWus,  It  is  narrower,  not 
considerably  broader  at  the  base  than  at  the  summit,  and  the 
constriction  at  the  middle  is  less  distinct.  This  points  decidedly 
away  from  simplex,  and  towards  nanus,  celebensis,  and  bomeensis. 
The  square-cut  (or  concave)  summit  of  the  sella  seems  to  be  a 
rather  common  feature  in  those  forms  of  the  present  section  of 
the  group  which  are  inhabitants  of  small  islands  (cf .  Eh,  megaphyWus 
monachus,  Bh.  iianus,  Bh.  bameensis  spadix).  Lancet  long  and 
cuneate.  Wing-structure  and  proportionate  length  of  tail  as  in 
simplex.     Plagiopatagium  inserted  on  tarsus. 

Colour  (six  skins ;  adult  individuals,  but  teeth  quite,  or  almost, 
unworn).  Very  peculiar.  General  impression :  a  very  dark  brown. 
Details :  hairs  of  upper  side  "  broccoli-brown  "  at  tip ;  below  the 
tip,  for  a  broad  space,  almost  "  clove- brown  "  (more  exactly :  an 
exceedingly  dark  shade  of  "  hair-brown,"  very  much  approaching 
clove-brown) ;  the  extreme  base  of  the  hairs,  immediately  at  the 
skin,  again  somewhat  lighter.  Individual  hairs  of  the  under  side 
much  of  the  same  colour,  but  the  tips  more  brightly  broccoli - 
brown,  giving  the  under  side  a  somewhat  lighter  appearance. 
All  the  specimens  are  exactly  alike  in  colour. 

SkuU.  Essential  characters  as  in  Bh.  simplex.  Nasal  swellings 
narrow. 

Dentitioit.  p^  is,  if  anything,  a  little  more  reduced  than  in 
simplex.  In  two  skulls  I  find  it  placed  in  the  tooth-row,  but 
shghtly  towards  the  external  side;  in  a  third,  on  the  one  side 
half  external,  on  the  other  external ;  in  a  fourth,  external  on  both 
sides,  and  the  interspace  between  p,  and  p^  therefore  very  narrow, 
p^  is  always  in  the  tooth-row ;  its  cusp  rather  well  developed, 
though  somewhat  smaller  than  in  simplex.  No  interspace 
between  p*  and  p*. 

Me<isuremeiUs.  On  p.  84. 

Distribution.  Batchian. 

Technical  name.  One  of  the  two  typical  specimens  (in  the  Berlin 
Museum)  was  collected  on  Batchian  by  A.  B.  Wallace  and  for- 
warded to  Prof.  Peters  by  Tomes.  The  whole  series  in  the  British 
Museum  is  from  the  same  island  and  the  same  collector,  and  four 
of  the  examples  belong  to  the  recently  acquired  Tomes  Collection ; 
they  are  therefore  practically  (though  not  technically)  co-types. 

Bemarks.  The  dentition  of  Bh.  truncatus  proves  it  to  be  on  a 
slightly  higher  level  than  simplex ;  the  interspace  between  the 
upper  canine  and  p^  is  a  little  narrower,  p'  a  little  more  reduced, 
llie  vacillation  in  the  position  of  p,  gives  evidence  of  the  same  ten- 
dency as  in  simplex :  towards  the  more  advanced  members  of  the 
group.  In  the  shape  of  the  nose-leaves  it  has  taken  a  course  point- 
ing towards  bomeensis.     In  its  coloration  it  seems  to  stand  alone. 

*  A  ^ood  feries  of  ikins,  bat  no  spint-specimens,  are  at  my  disposal.  This 
detcriptioo  is  from  the  retqfUmed  nose-leaves  of  three  examples. 

Proc.  Zool.  Soc.-  1905,  Vol.  II.  No.  VI.  6 
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4.  Rhinolophus  nanus,  sp.  n.     (Plate  III.  fig.  3.) 

Rhiiwlophvs  fnegaphyUus  (non  Gray),  var.  fi  (partim),  Dobson, 
Cat.  Chir.  Brit.  Mus.  (1878)  p.  Ill  (Goram). 

Biagtwsis,  Essential  cranial  characters  as  in  Eh,  truncatus,  but 
brain-case  remarkably  slender.  Sella  so  slightly  constricted  as  to 
be  practically  parallel-margined.     Small :  forearm  43*3  mm. 

Details.  This  species  marks  a  further  step  towards  the  celehenmS' 
homeensis  type.  Externally  Rh,  lutnus  is  exceedingly  like  these 
two  species,  but  the  skull  is  of  the  simplex  type. 

The  sella  (compared  with  that  of  the  foregoing  three  species)  is 
considerably  reduced  in  breadth ;  its  width  at  the  base  is  but  very 
little  greater  than  at  the  summit ;  the  constriction  at  the  middle 
is  much  reduced  (it  requires  some  attention  not  to  be  overlooked); 
and  the  whole  of  the  sella  therefore  might  very  well  be  called 
almost  parallel-margined ;  summit  completely  square-cut  (thei'e 
will  probably,  in  a  large  series,  be  some  individual  v^ariation 
in  this  respect).  The  horseshoe,  too,  is  a  little  narrower.  Lancet 
almost  cuneate,  the  lateral  margins  being  but  very  slightly 
concave.  The  size  of  the  ears,  both  length  and  breadth,  is  reduced ; 
the  tip  slightly  more  attenuated  (less  blunt  than  in  Rh.  simpilex). 
In  the  structure  of  the  wings  it  stands  exactly  on  the  same  level 
as  the  foregoing  species. 

Colour  (one  sldn ;  adult;  teeth  almost  quite  unworn). — Fur 
of  the  upper  side  uniform  dull  "  mars-brown " ;  base  of  hairs 
slightly  lighter ;  under  side  veiy  much  of  the  same  colour  as  the 
upper  side,  but  with  a  slight  tinge  of  "  drab." 

Skull,  Postnasal  depression  and  supraorbital  crests  as  in 
Rh,  simplex.  Nasal  swellings  very  narrow  (4*9  mm.).  Chief 
character  (compared  with  the  three  foregoing  species) :  the  very 
narrow  brain-case  (7  mm.). 

DeniUicn,  p^  quite  external,  and  cingula  of  p^  and  p^  in  contact 
(a  sufficiently  large  series  will  presumably  show  some  vacillation 
in  the  position  of  P3).     p"  in  the  tooth-row ;  its  cusp  very  small. 

MecLsurements.  On  p.  84. 

Ti/pe,  Ad.  (skin).  Goram  Island.  Collected  by  Dr.  A.  R. 
Wallace.     Brit.  Mus.  no.  61.12.11.10. 

Remarks,  This  species  is  readily  distinguished  from  Rh,  celebensis 
and  Rh,  bomeensis  by  the  different  shape  of  the  facial  portion  of 
the  skull. 

Dobson  regarded  the  specimen  here  described,  together  with 
two  otbeirs  from  N.  Celebes  (Menado),  as  a  variety  ("  /3  ")  of 
RL  tnegaphi/l/iLS,  characterised  chiefly  by  having  "  the  summit  of 
the  veitieal  process  of  the  sella  broadly  rounded  off,  much 
broader  tlian  the  base."  But,  firstly,  it  should  be  remembered 
that  a  selk,  much  broader  at  summit  than  at  base,  would  be 
exactly  the  reverse  of  what  is  found  in  megaphyUus ;  it  would 
even  be  unique  in  the  whole  genus.  Secondly,  on  resoftening 
the  nose -leaves  I  found  the  sella,  in  all  the  three  specimens,  quite 
of  the  same  general  shape  as  in  Rh,  bomeetisis,  i,e,  practically 
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parallel-margined.  It  would  evidently  have  been  much  more  to 
the  point  if  Dobson  had  called  these  Bats  Bh,  bomeensis,  not 
Bh,  niegaphyUus,  But  Rh,  homeensis,  again,  was  confused  with 
Rh.  minoTj  which,  however,  not  only  is  a  distinct  species,  but 
}»eIong8  to  a  different  group  of  the  genus. 

5.  Rhinolophus  celebexsis,  sp.  n.     (Plate  III.  fig.  4  a,  b,) 

Rhinolophiis  inegaphyllua  (non  Gray),  var.  />  (partim),  Dobson, 
Cat.  Chir.  Brit.  Mus.  (1878)  p.  Ill  (Menado). 

Diagnosis,  Supraorbital  crests  meeting  at  a  point  more  or  less 
in  front  of  the  middle  of  the  orbit.  Nasal  swellings  narrow. 
Xose<leaves  as  in  Rh,  nanus  and  Rh,  bomeenHs,  Small :  forearm 
43-44-7  mm. 

Details,  In  the  foregoing  species  {Rh,  simplex,  TnegaphyWus, 
truncatus,  naiitis),  all  of  which  are  Australian  or  Austro- Malayan, 
the  supraorbital  crests  join  the  sagittal  crest  at  a  point  more  or 
less  behind  the  middle  of  the  orbit.  In  Rh,  celebensis,  as  in  all 
the  other  species  of  the  present  group,  which  are  all  Oriental, 
Paltearctic,  or  Ethiopian,  the  supraorbital  crests  meet  at  a  point 
more  or  less  in  fnmt  of  the  middle  of  the  orbit.  This  makes 
a  comparatively  shorter  postnasal  depression,  the  supraorbital 
jcrests  being  the  lateral  borders  of  this  deprension.  In  this  point 
therefore  Rh,  oelebensis  agrees  with  the  Western  forms  of  the 
group,  differing  from  the  Eastern. 

The  mechanical  reason  for  this  modification  is  eWdently  the 
following :  a  slight  increase  in  the  size  of  the  temporal  muscle 
has  pushed  the  sagittal  crest  more  forwards;  this  involves  a 
shortening  of  the  supraorbital  crests ;  this  again  a  reduction  in 
the  length  of  the  postnasal  depressicm. 

The  nasal  swellings  are  narrow  (4*8  mm.),  as  in  the  closely 
related  Eastern  forms  {natiusy  tmncalus).  In  the  more  Western 
Rh,  bomeensis  they  ai-e,  at  least  somewhat,  and  as  a  rule  con- 
siderably, broader.     Compare  figs.  4  and  5  on  PI.  III. 

It  is  worth  noticing  that  the  cranial  characters  of  this  species 
fti-e,  so  to  say,  "  in  accordance  with "  its  geographical  habitat : 
Celebes  is,  geographically,  intermediate  between  the  Austro- 
Malayan  and  Indo- Malayan  subregions,  and  in  its  more  im- 
portant cranial  characters  Rh,  celebensis  points  partly  westwards 
(shortening  of  supraorbital  crests),  partly  eastwaixls  (narrow  nasal 
swellings). 

The  nose-leaves,  ears,  wings,  and  the  general  size  are  as  in 
^A.  nanus  and  Rh,  banieensis. 

Colour,  (1)  Makassar  specimen  (2  ad.;  in  alcohol;  unfaded ; 
teeth  unworn). — General  impression  of  upper  side  :  brown ;  the 
true  colour  is  a  deep  brown  shade  of  "  drab  " ;  base  of  hairs  a 
little  lighter  than  drab ;  under  side  drab  with  a  tinge  of  ^*  brocooli- 
brown." 

(2)  Menado  specimens  (two  sldns ;  ad. ;  teeth  almost  un- 
worn). —Above  uniform  dull  "  mars-brown,"  base  of  hairs  but 
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slightly  lighter ;  colour  of  the  fur  of  the  under  side  very  much  as 
on  the  upper  side. 

The  Makassar  specimen  seems  to  represent  the  true  **dark 
phase  "  ;  the  mars-brown  tinge  of  the  Menado  skins  may  indicate 
a  tendency  towards  a  "russet  phase."  Similar  differences  in 
colour  are  very  common  in  this  section  of  the  group. 

Dentition,  As  in  Rh.  nanvs. 

MecLS^irements.  Below. 

Type,  $  ad.  (in  alcohol).  Makassar,  S.  Celebes,  November 
1895.     Collected  by  A.  Everett,  Esq.     Brit.  Mus.  no.  97.1.3.19. 

DistribiUi&n,  Celebes  :  Makassar,  Menado. 


Measurements  of  Rh.  truncatus,  nanus,  and  celebensis. 


Hh.try 

meatus. 

Bh,  tutnus. 

6  specimens. 

Ad. 

4  skulls. 

TJTHJ. 

Min. 

Max. 

mm. 

mm. 

mm. 

... 

44'7 

46"-8 

43-3 

31-2 

32-3 

30 

13^ 

14 

11*2 

18*2 

191 

32 

33-5 

311 

9-8 

10*6 

8-8 

11-2 

12-5 

31-7 

33-2 

311 

10-7 

11-7 

9 

11-8 

11-9 

9-8 

23 

18-8 

20 

9-2 

7" 

5-5 

5-7 

6-8 

51 

61 

4-9 

12-8 

131 

13 

71 

7-3 

7-2 

7-8 

7-9 

7-8 

3  specimens, 
3  skulls. 


Ears,  length 

„    greatest  breadth 

Nose-leaves,  total  length    

„  breadth  of  horseshoe 

Forearm    

3rd  metacarpal 

III.1  

III.2 : 

4th  metacarpal 

IV.»    

IV.3   

5th  mehicarpal 

¥>!!!!;;!'!!!!!"'";!;":!;;!;!;!!!!!!!.! 

Tail    

Lower  leg 

Foot  

Skull,  total  length  

„      mastoid  width 

„      width  of  brain-case 

,,      zj'gomatic  width 

„      supraorbital  length     

„      width  of  nasal  swellings 

Mandible,  length     

Upper  teeth 

Lower  teeth 


Min. 
mm. 
16 
12-5 
12-8 

8 
43 
30*5 
12*2 
17-3 
31-3 

9 

10-8 
31 

9-5 
11 
20 
17-8 

8-6 
18-1 

9 

8 

9 

4-8 

4-8 
12-2 

7 

7-4 


Max. 
mm. 


44-7 
31-4 
13 
17-8 
32 
9-7 
11 
32*5 
10 


18-3 


4-8 
4-8 
12-7 
7-2 
7-8 


6.  Rhinolophus  borneensis  Petei-s.     (Plate  III.  fig.  5  a,  6,  c.) 

Diagnosis.  Similar  to  Bh,  celebensis,  but  with  broader  nasal 
Bwellings.     Small:  forearm  41  •2-46*3  mm. 

Details.  Sella  so  slightly  constricted  as  to  be  almost  parallel - 
margined  from  base  to  summit;  in  some  individuals  the  con- 
striction is  completely  obsolete ;    height  of  sella  about  3  mm. ; 
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width  at  base,  at  middle,  and  at  summit:  2,  1*8,  and  1*7  mm. 
Lancet  almost  cuneate,  or  the  lateral  margins  but  slightly  concave, 
never  abruptly  narrowed  at  the  middle  (as  in  Rh.  rouxC) ;  length 
of  lancet  about  4*2  mm.  Ears  and  wings  quite  as  in  Rh.  celeberms, 
Plagiopatagium  inserted  on  tarsus,  or  as  much  as  1*5  mm.  above 
the  tarsal  joint. 

Colour.  There  is  an  extreme  dark  phase  and  an  extreme  red 
phase,  connected  by  several  intermediate  stages. 

(1)  Dark  phase. —  ?,  Banguey  Isl.  (Brit.  Mus.);  two  <J,  Pulo 
Sarutu  (Un.  St.  Nat.  Mus.) ;  all  of  them  fuU-groum,  but  with 
untcom  teeth;  distal  epiphyses  of  metacarpals  in  two  of  them 
ossified,  in  one  not  completely  so ;  in  alcohol,  unfaded.  Oeneral 
impression  of  upper  side :  brown.  The  true  colour  is  a  deep  brown 
shade  of  "  drab " ;  base  of  hairs  next  to  "  broccoli-brown." 
Under  side  between  **  wood-brown  "  and  "  broccoli-brown."  The 
individuals  are  not  precisely,  but  almost,  alike  in  tinge. 

(2)  Intermediate  stage,  nearer  to  "  dark  phase." —  d  ad.,  2  ad., 
Labuan  (B.M.) ;  d  ad.,  N.W.  Borneo  (B.M.) ;  teeth  either  quite 
unworn,  or  almoat  unux>m ;  distal  epiphyses  of  metacarpals  ossified ; 
in  alcohol,  unfaded.  Upper  side  "russet,"  base  of  hairs  but 
slightly  lighter.     Under  side  "  wood-brown." 

(3)  Intermediate  stage,  nearer  to  "red  phase." —  2  ad.,  Sirhassen 
(U.  N.  S.  M.) ;  (S  ad.,  §  ad.,  Karimata  (U.  N.  S.  M.) ;  teeth  either 
quite  unworn,  or  very  slightly  worn ;  distal  epiphyses  of  meta- 
carpals ossified ;  in  alcohol,  unfaded.  Much  like  the  foregoing, 
but  also  the  under  side  of  the  body  "  russet." 

(4)  Extreme  red  phase. —  ^  ad.,  Sirhassen  (B.M.);  teeth  un- 
worn ;  epiphyses  ossified ;  in  alcohol,  unfaded.  Much  like  the 
extreme  red  phase  of  Rh.  rouxi :  not  far  from  "  cadmium  orange  " 
above ;  "  orange  "  beneath. 

As  proved  by  the  above,  these  differences  in  colour  are  inde- 
pendent of  the  geographical  habitat  and  of  the  sex  of  the 
individuals,  seemingly  also  of  the  age.  So  far  as  the  present 
material  goes,  the  only  "  phase  "  in  which  a  quite  young,  though 
full-grown,  individual  occurs  (epiphyses  not  quite  ossified)  is  the 
dark  phase ;  but  it  may  be  accidental :  the  individual  which 
represents  the  extreme  red  phase  is,  at  all  events,  only  a  few 
months  older  (teeth  unworn). 

ShiU.  As  in  Rh.  celebensis,  but  with  broader  nasal  swellings 
(5-4  mm.,  on  an  aveitige). 

Dentition,  pg  almost  always  completely  external,  but  in  one 
skull  (out  of  eleven)  half  in  row.  Cingula  of  p^  and  p^  in  contact 
(six),  or  very  slightly  separated  (four),  or  distinctly  separated 
(one),  p'  always  in  the  tooth-row ;  cusp  very  small.  In  four 
individuals  there  is  an  extremely  narrow  interspace  between  p* 
and  p*  (the  former  place  of  p'). 

DietribiUion.  N.  Borneo ;  S.  Natunas ;  Elarimata  Group. 

Technical  name.  The  type  of  Rh.  homeensie,  in  the  Berlin 
Museum,  is  from  Labuan.     There  ai-e  two  specimens  from  the 
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same  island  in  the  British  Museum  *.  As,  however,  Rh,  bomeensis 
has  for  many  years  been  completely  confused  not  only  with  sevei-al 
more  or  less  closely  related  species,  but  also  with  the  \*ddely 
different  Bh,  mhwr,  the  following  remarks  may  not  be  out  of  place 
here  : — 

The  salient  point  in  the  original  description  of  Bh.  bomeetisis, 
as  given  by  Prof.  Peters  {loc,  infra  cU,),  is  this :  **  Sattel  ....  an 
dem  vordem  obern  Ende  abgerundet,  die  hintere,  zusammenge- 
driickte  Spitze  [i,  e.  the  posterior  connecting  process]  kaum  hoh^r, 
ctbgeruiidet"  1  have  emphasised  the  last  three  words,  because  they 
clearly  prove  that  Bh,  bomeensis  belongs  to  what  here  is  calle<l  the 
simplex  group  (connecting  process  low  and  rounded  off),  and  luu* 
nothing  to  do  with  Bh,  minor  or  its  allies  (connecting  process  pi-o- 
jecting  and  pointed).  But  ten  yeai*s  later  (MB.  Akad.  Berlin, 
1871,  p.  306),  Petei'S  himself  believed  Bh,  horneensis  to  be  identical 
with  Bh,  minor y  described  by  Horsfield  so  long  ago  as  1824. 
The  reason  was,  beyond  all  doubt,  this :  to  identify  Hoi'sfield's 
Bats  without  an  examination  of  the  types  is,  in  most  cases, 
impossible ;  and  Peters  had  not  seen  the  type  of  Bh,  minor  (then 
in  the  Indian  Museum,  London,  now  in  the  British  Museum), 
but  only  the  bad  figure  in  the  *  Reseaixihes  in  Java ' ;  as,  further- 
more, the  two  species  in  many  i^espects  (size,  wings,  sella,  eai'S, 
&c.)  are,  exterimUy,  puzzling  alike,  the  mistake  is  easily  explained. 
Thus,  according  to  Peters,  there  were  two  small  Indo- Malayan 
Bhinolophi :  the  one,  with  a  low  and  rounded  connecting  pi-ocess, 
he  called  Bh,  minor ^  Horsf.  (synonym :  Bh,  horneensis ^  Petei-s) ; 
the  other,  Avith  a  projecting  and  pointed  connecting  process,  he 
identified  with  Temminck's  Bh,  pusiUiis,  stated  to  be  from  Java. 
Under  these  circumstances,  a  quite  reasonable  conclusion  :  we 
had  a  name  for  either  **  species,"  and  perfectly  clear  diagnoses. 

Dobson,  who  examined  the  type  of  Bh,  minor,  states,  quite 
correctly,  that  the  connecting  process  is  projecting  and  pointed ; 
when,  never tfieless,  he  put  Bh,  bomeensis  down  in  the  list  of 
"  synonyms "  to  Bh,  minor,  he  must  have  overlooked  the  most 
impoi^tant  point  in  Peters's  description  of  bomeensis,  the  shape  of 
the  connecting  process.  Dobson,  therefore,  called  the  small  Indo- 
Malayan  Bhiiwlophus  with  pointed  process  Bh,  minor  (synonym  : 
Bh,  bor^ieensis) :  thus,  the  names  wei*e  the  same  as  employed  by 
Peters,  but  the  diagnosis  exactly  the  revei-se ;  Temminck^s  Bh, 
pusiUus  he  identified  with  Bh,  hipposiderus  (sic) ;  and  as  to  the 
small  Indo- Malayan  Bhinohphus  with  rounded  process  (the  true 
bomeensis)  he  put  it  down  under  Bh,  affinis,  Horsf.  (!),  with 
which  species  he  also  united  the  very  different  Bh.  rouxi,  Temm., 
at  the  same  time  keeping  a  genuine  Bh,  rouxi  separate  as 
Bh,  petersi.     This  accumuhition  of  eri*ors  and  wrong  identifications 

•  On  one  point  there  is  a  discrepancj'  between  Peters's  description  of  Bh.  bomeensis 
and  the  series  before  me :  according  to  Peters  the  length  of  the  forearm  is  37  mm. ; 
in  the  smallest  (adult)  specimen  I  have  seen,  it  measm-es  41*2  mm.  1  am  informed 
by  Prof.  Matschie,  who  kindly  re-examined  the  type  for  me,  that  Peters's  stiitement 
ranst  be  a  misprint  or  a  slip  of  the  pen ;  the  forearm  of  the  type  specimen  (a  rather 
young,  but  apparently  full-grown  individual)  measures  41  mm. 
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is  the  true  reason  of  the  exceedingly  confused  state  in  which  this 
group  of  Bats  has  remained,  making  a  safe  determination  of 
specimens  procured  almost  impossible. 

Geographical  races.  There  seems  to  be  two  forms  of  Jih.  bar- 
neetmsy  differing,  slightly,  in  the  size  of  the  ears,  and  in  geogra- 
phical habitat. 

6  a.  Rhinolophus  bobneensis  Peters,  typicus. 

Bhinolophus  Bomeensia  Peters,  MB.  Akad.  Berlin,  June  25th, 
1861,  p.  709. 

RhincHophtis  minor  (partim,  nee  Horsf.),  Peters,  MB.  Akad. 
Berlin,  1871,  p.  306 ;  Dobson,  Cat.  Chir.  Brit.  Mus.  (1878)  p.  114. 

Bhinolophus  affinis  (partim,  nee  Horsf.),  Dobson.  op.  cit.  (1878) 
p.  112. 

Diagnosis,  Ears  slightly  shorter:  16-17  mm.,  and  narrower: 
12-2-1 2-8  mm.     Forearm  41  •2-43-7  mm. 

Details,  In  one  specimen  (from  Banguey  Isl.)  the  summit  of 
the  sella  is  completely  square-cut ;  in  the  others  (Labuan,  N.W. 
Borneo)  it  is  broadly  rounded  off.  This  is,  no  doubt,  an  individual 
variation,  but,  it  would  seem,  of  more  frequent  occurrence  in  indi- 
viduals inhabiting  smaller  islands  (cf .  Bh,  megaphyUus  monachtts, 
Bh,  nanus,  Bh,  truncatus,  Bh,  bomeensis  spadix), 

MeasuremeiUs,  On  p.  88. 

Distribution,  N.W.  Borneo  ;  Labuan ;  Banguey. 

6  h,  Rhinolophus  bobxeensis  spadix  Miller. 

Bhinolophus  affinis  rouxi  (non  Temm.)  Thomas,  Nov.  Zool.  i. 
(1894)  p.  656. 

Bhinolophus  spadix  Gerrit  S.  Miller,  Jr.,  Proc.  Wash.  Ac. 
Sci.  iii.  (March  26th,  1901)  p.  136. 

Diagnosis,  Ears  slightly  longer:  17-19*5  mm.,  and  broader  : 
12-5-14-2  mm.     Forearm  425-46-3  mm. 

Details,  In  one  specimen  (Birhassen  Isl.)  the  summit  of  the 
sella  is  completely  square-cut ;  in  all  the  others  (one  of  them  from 
the  same  island)  it  is  broadly  rounded  off. 

MeasuremerUs,  On  p.  88. 

Distribution,  S.  Natunas  (Sirhassen) ;  Karimata  Group  (Kari- 
mata  and  Pulo  Sarutu). 

Technical  name.  The  type  of  "  Bh,  spadix"  in  the  Washington 
Museum,  is  from  Birhassen.  There  is  a  specimen  from  the  same 
island  in  the  British  Museum.  I  am  indebted  to  Mr.  Miller  for 
the  loan  of  a  paratype,  also  from  Sirhassen,  and  of  the  series  from 
the  Karimata  Group,  collected  by  Dr.  Abbott. 

Bemarks,  I  should  not  have  separated  these  two  forms  (if  they 
be  so)  of  boTTieensiSy  if  the  latter  of  them  had  not,  accidentally  *, 
got  a  name.    There  is  no  tangible  difference  in  the  skulls,  not  even 

*  When  describing  Bk,  tpttdix  at  a  new  species,  Mr.  Miller  oomiHired  it  with 
Bk.  aMnU.  He  oomd  not,  very  well,  compare  it  with  Bh,  bomemtUt  which  was 
renrded  as  identical  with  Bk,  minor. 


88 


MR.  K.  ANDERSEN  ON  BATS 


[May  16, 


(as  might  perhaps  be  expected)  in  the  measurements  of  them.  It 
may  well  be  that  the  few  examples  from  N.W.  Borneo,  Labuan, 
and  Banguey  (four  only)  happen  to  be  rather  short-eared  (and 
short-armed),  and  therefore  do  not  show  the  true  limits  of  indi- 
vidual variation  in  these  respects.  I  prefer  to  keep  them  separate, 
provisionally  at  least,  to  call  attention  to  the  possible  existence  of 
two  very  slightly  differing  forms  of  the  species. 


7.  Rhinolophus  VIRGO,  sp.  n. 

Diagnosis.  Similar  to  homeensis^  but  much  smaller.  Forearm 
37-5-38-8  mm. 

Details,  This  is  decidedly  the  smallest  species  of  the  pi^esent 
group.  The  horseshoe  is  markedly  narrower  than  in  any  other 
form  of  the  homeensis  type  ;  the  sella  considerably  smaller  than 
in  bomeensis,  but  of  the  same  shape ;  the  ears  much  shorter  and 
narrower. 

Colour.  Probably  not  far  from  being  the  same  as  in  the  dark 
phase  of  borneensis  (the  two  specimens  examined  are  evidently 
somewhat  faded  in  alcohol). 

Measurements  of  Rh.  bomeensis  aiid  virgo. 


Bh.  bumeeusit. 


4  specimens, 
4  skulls. 


gpadix. 

6  specimens, 

7  skulls. 


Ears,  length     

„     greatest  breadth     

Nose-leaves,  total  length    

„  breadth  of  horseshoe 

Forearm    

Srd  metacarpal     

III.i  

III.2 ;;;;;;;::; 

4th  metacarpal     

IV.i   

IV.2 :;;:;;;:;; 

5th  metacarpal     


V.2 

Tail ;;.:;;;; 

Lower  leg 

Foot  

SkuU,  total  length  

mastoid  width 

width  of  brain-case 

zygomatic  width 

supraorbital  length 

width  of  nasal  swellings. 

Mandible,  length     

Upper  teeth 

Lower  teeth 


Min. 

mm. 

16 

12-2 

12-6 

8 
41-2 
287 
121 
16-2 
29-7 

8-8 
10 
29*8 

9-6 
102 
18 
17-8 

8-8 


61 
6-3 
12-2 
7 
7o 


Max. 
mm. 
171 
12-8 
13-7 

8-3 
43-7 
31-2 
13-6 
18-7 
32-2 

9-7 
11-8 
32-2 
10-3 
11-8 
19-2 
19-2 

9 
19-6 

9-2 

8 

9-8 

6-2 

6-7 
131 

7*2 

7-8 


Min.    Max. 


mm. 
17*2 
12-6 
12-7 

8 
42-5 
28-8 
11-7 
16-6 
30-7 

8-2 

9-8 
307 

9 

9-8 
18-3 
17*2 

8-6 
18-2 

8-8 

7-8 

9 

6 

6-2 
12-2 

7 

7-4 


mm. 

19-6 

14-2 

14-2 

9 

46-3 

327 

14-2 

19-9 

34-5 

9-8 

12 

33-8 

10-3 

12-2 

21*6 

19 

91 

20 

9-6 

8-2 

9-9 

6-2 

6-6 

137 

7-6 

8 


Bh.  virgo. 


2  specimens,   I 

2  skulls. 

'    Min. 

Max. 

1    mm. 

mm. 

147 

16-2 

,     10-7 

10-8 

1     107 

11-2 

,       7-2 

7*2 

37-6 

38-8 

27*2 

28-2 

10-2 

107 

1      16-2 

15*2 

28 

28-6 

7-3 

8-2 

9 

9 

27 

28^ 

1       81 

8-8 

;         8-2 

8-3 

1      17-9 

20^ 

'      14-2 

16-2 

7-2 

8 

1      16-2 

16*9 

1       8 

8-2 

I       71 

77 

'       8-1 

8-2 

47 

5 

t       **3 

4*8 

1     10-8 

11-6 

1       6-1 

er2 

,        6-6 

6-8 
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Sktdl,  As  in  homeensisj  but  considerably  smaller ;  the  nasal 
swellings  are,  also  proportionately,  narrower  than  in  the  Bomean 
species  (perhaps  as   a   consequence  of  the  much  smaller  nose- 


BentUion  (two  skulls).  P3  half  in  row  (one  skull),  or  external 
(the  other),  p^,  and  p^  in  the  former  skull,  of  course,  separated ; 
in  the  latter  almost  in  contact,  p^  in  the  tooth-row.  Upper 
canine  and  p*  widely  separated. 

Type.  $ad.  (in  alcohol).  S.  Gamarinas,  Luzon,  Philippine 
Islands.  Collected  by  L.  M.  McCormick,  Esq.  Un.  St.  Nat.  Mus. 
no.  101966. 

Remarks.  This  species  is  readily  distinguished  from  any  other 
form  of  the  simplex  group  by  its  small  size,  narrow  horseshoe, 
and  shoH  ears.  The  shape  of  the  connecting  process  ought  to 
prevent  a  confusion  with  the  equally  small  species  of  the  minor 
group,  to  which  it,  in  other  respects,  bears  a  very  striking 
exUnud  resemblance. 

8.  Rhixolophus  MALAY  anus  Bonhote.     (Plate  III.  fig.  6.) 

Rhinolophits  malayantis  Bonhote,  Fasc.  Malayenses,  Zool.,  i. 
(Oct.  1903)  p.  15. 

Diagiwais,  Closely  allied  to  Rh.  bonieeiisis,  but  median  anterior 
nasal  swellings  somewhat  more  differentiated.  Small :  forearm 
41-2-42-8  mm. 

Details.  Externally  this  Bat  is  exceedingly  like  Rh.  horneeiisisy 
but  the  shape  of  the  anterior  nasal  swellings  Ls  somewhat  different. 
The  colour,  too,  seems  to  be  coiistantly  different. 

The  sella  is,  in  vertical  direction,  a  trifle  shorter,  but  the 
difference  is  scarcely  appreciable  without  actual  comparison  with 
hameensis.  The  lateral  margins  of  the  sella  are,  practically, 
parallel  from  base  to  summit;  an  extremely  faint  constriction 
can  be  traced,  at  least  under  a  lens ;  summit  of  sella  rounded. 
Plagiopatagium  inserted  on  tarsus,  or  very  nearly  so. 

Colour.  (1)  Biserat  specimens;  two  $  ad. ;  August  and  Sep- 
tember ;  teeth  slightly  worn ;  in  alcohol ;  unfaded. — Upper  side  a 
rather  dark  brown  shade  of  "  drab  " ;  this  colour  is  confined  to 
the  tips  of  the  hairs ;  the  much  bi*oader  base  of  the  hairs  so  light 
"  ecru-drab  "  as  to  approach  whitish ;  under  side  whitish  "  ecru- 
drab,"  somewhat  darker  on  the  sides  of  the  body. 

(2)  Laos  specimen ;  ad. ;  teeth  slightly  worn ;  skin. — Veiy 
much  lighter.  Upper  side  bright  "  cinnamon,*'  base  of  fur 
"  cream  buff"  ;  horseshoe  patch  ♦  on  back  dark  bi-own ;  under  side 
buff. 

*  A  dark-coloured  patch  on  the  upper  side  of  the  body,  horseshoe-shaped,  or  like 
a  V,  the  brauches  starting  on  each  shoulder,  convexity  (or  angle-point)  directed 
backwards.  It  is  cnriously  characteristic  of  many  species  of  the  familii^s  BMino- 
lopkida  and  Pkylloatomatida,  but  often  (quite  inaividually)  more  or  less,  or  even 
completely,  obliterated,  especially,  of  course,  when  the  fur  also  is  dark-coloured. 
Being,  as  a  rule,  more  common  and  more  distinct  in  young  or  immature  individuals, 
it  is,  probably,  an  inheritance  from  some  remote  anceetorn  of  the  two  families. 
BkinolopkitUB  and  PkyllogtomatidiB  have,  probably,  had  a  common  origin. 
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It  looks  like  a  dark  and  a  light  **  phase."  The  dark  phase 
diflfers  from  that  of  Rh.  bonieeims,  chiefly,  in  having  the  under 
side  of  the  body  much  lighter,  in  strong  contrast  to  the  colour  of 
the  upper  side,  and  in  having  also  the  base  of  the  hail's  of  the 
upper  side  much  lighter.  The  light  phase  is,  as  will  be  seen  from 
this  description,  totally  diflferent  from  the  "cadmium  orange" 
pliase  of  boi'neeims  (and  more  appi"oaching  the  light  phase  of 
Bh.  ajffinis  himalayanua). 

Skidl.  Essential  cliaiucters  as  in  Rh,  honieeiiaia,  but  the  median 
anterior  nasal  swellings  somewhat  more  distinctly  marked  oft' 
from  the  latei*al  anterior  swellings. 

Dentition,  Pg  external ;  p^  and  p^  almost  in  contact ;  p*^  in  row, 
cusp  extremely  small. 

Jfeasurevients.  On  p.  92. 

Distribution.  Biserat  (Jalor,  Malay  Peninsula).  Laos  Mt*;. 
(Siam). 

Technical  name.  The  type  is  in  the  British  Museum. 

Remarks.  From  the  Laos  Mountains,  Siam,  I  have  seen  one 
dried  skin  only  (Tomes  Collection) ;  it  looks  like  a  light-coloured 
phase  of  Rh.  nudayanus ;  the  nasal  swellings  of  the  (fragmentary) 
skull  have  the  shape  characteristic  of  this  species.  But  fresh 
material  from  that  region  is  desirable. 

9.  Rhixolophus  nereis,  sp.  n.    (Plate  III.  fig.  7  a,  6,  c) 

''' Rhlnolophus  rouxiiV  (non  Temm.)  Gen^it  S.  Miller,  Jr., 
Pi-oc.  Wash.  Ac.  Sci.  ii.  (Aug.  20th,  1900)  p.  234. 

Dimjnosis.  Allied  to  Rh.  boimeensis,  and  of  about  the  same  size, 
but  with  much  larger  skull  and  teeth.  Lower  leg  considerably 
longer:  21mm.  Tail  comparatively  very  short :  17  mm.  Foi-e- 
arm  akiut  45  mm. 

Df  if  tils.  In  addition  to  the  above  : — The  second  phalanx  of  the 
tliii'^l  Kiiger  is  more  than  1|  the  length  of  III.^ ;  this  is  the  fii-st 
time  we  have  to  note  a  decisive  lengthening  of  III.';  in  Rh.  bor- 
nteusU^  as  in  all  the  foregoing  species,  III.^  (always,  in  this  paper, 
meiirtuird  without  the  terminal  cartilaginous  rod)  is  invariably 
less  than  1|  the  length  of  III.';  compire  with  ih\^  Rh.  stlieno, 
ih<xuHiHi,  affinis,  ferrum-equinum.  IV.*  is  comparatively  shorter 
thfin  ill  Rh.  borneensis,  only  about  |  the  length  of  the  metii- 
ciirpfil  f>f  the  same  finger  ;  compare  with  this  Rh,  stheno. 

Vohtitr.  ?  ad.  (type)  ;  September;  teeth  almost  quite  unworn  ; 
fii>st  pri'servecl  in  formalin,  now  in  alcohol ;  probably  unfaded. — 
*'  Mai^- brown"  above;  btise  of  liaii's  "  ecru-di-ab  "  ;  of  a  peculiar 
jellowi^li  "  dnib "  benejith  (?  the  yellow  due  to  the  influence  of 
forniiiliu). 

.Skid!.  Of  the  same  general  sliape  as  in  Rh,  borneensis,  but 
much  liirger,  with  considerably  larger  teeth,  and  therefore  longer 
ttioth-rtiw  ;  orbital  constriction  very  narrow.  The  following 
luefk^urements,  in  millimeti'es,  will  give  a  more  precise  idea  of  the 
ilifti^reiu^es  (the  ciphers  in  brackets  are  the  measurements  of 
eleven   skulls  of   Rh,  borneensis) : — total  length,  inion  to  front 
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of  canine  21 '2  [18*2-20];  length  of  brain-case,  inion  to  anterior 
point  of  proencephalon  13*7  [11-3-12-5] ;  width  of  brain-case  above 
zygomata  9*5  [7-9-8-2] ;  zygomatic  width  10*8  [9-99] ;  maxillar 
width,  across  antero- exterior  comers  of  m^  8*5  [6*8-7 '2]  ;  inter- 
orbital  constriction  2*2  [2*4-2-8] ;  palatal  bridge,  median  length 
2-6  [1-8-2-3J  ;  maxillar  tooth-row  8*7  [7-76] ;  extreme  width  of 
m»  2*2  [1-5-1 -9]. 

DetUitia7i.  I  have  not  seen  the  mandible  of  this  Bat.  p*  in 
row ;  cusp  almost  imperceptible. 

Me€i8uremeTU8*,  On  p.  92. 

Tf/pe,  $  ad.  (in  alcohol).  Pulo  Siantan,  Anambas  Group ; 
September,  1899.  Collected  by  Dr.  W.  L.  Abbott.  Un.  St.  Nat. 
Mus.  no.  101714. 

Beniarks.  As  ali-eady  pointe<i  out  above,  the  Bats  of  the 
bortieensis  type  inhabiting  the  S.  Natuna  and  Karimata  gl•oup^, 
rather  dose  to  the  north-western  and  western  coasts  of  Borneo, 
are  so  extremely  like  the  typical  bameensis  as  to  be,  perhaps, 
scarcely  separable.  But  farther  westwards,  on  the  much  moie 
isolated  Anambas  Islands,  the  bomeensis  type  has  developed  into 
the  present,  peculiarly  modified  species.  In  the  lengthening  of 
IIl.^  the  shortening  of  IV.*,  and  the  shortening  of  the  tail  (com- 
pared w4th  the  tibia),  Bh,  iiereis  has  taken  the  same  course  as  the 
still  more  western  Rh.  stheno  (described  below).  But  the  shape 
of  its  skull  sufficiently  proves  it  to  be  an  offiihoot,  not  of  that 
species,  but  of  Rh.  bomeensis.  Compare  with  this  the  "  remarks  " 
under  Rh,  stheno, 

10.  Rhinolophus  8THEX0,  sp.  u.     (Plate  III.  ^^,  8,  a,  b,) 

Diagnosis,  Allied  to  Rh,  bomeensis,  but  anterior  nasal  swellings 
much  more  projecting.  Lower  leg  long :  19*8-20*8  mm.  Tail 
extremely  short :  15*5-1 7*8  mm.  Slightly  larger  than  bomeensis : 
forearm  45*2-48  mm. 

Details.  This  is  a  third  modification  of  the  bomeensis  type,  in 
several  respects  recalling  Rh,  nereis,  in  others  quite  peculiar. 
The  shape  of  the  facial  portion  of  the  skidl  is  unique  within  the 
present  group.  As  in  Jih,  nereis,  III.*  is  lengthened,  IV.' 
shortened ;  the  tail  is  extremely  short.  The  general  size  of  the 
animal  is  slightly  increased. 

Plagiopatagium  inserted  1-3  mm.  above  the  ankle-joint. 

Colour.  S  ftd.j  Penang ;  teeth  unworn  ;  skin. — General  im- 
pression :  reddish  brown  above;  under  side  much  lighter,  con- 
trasting with  the  upper  side.  "Mars-brown"  above;  base  of 
hairs  light  "drab";  under  side  almost  "  broccoli-brown."- - 
Three  spirit-specimens  (Selangor ;  teeth  unworn)  apparently 
agree  in  colour  with  the  skin. 

SknU  (three  individuals).  Owing  to  the  much  more  projecting 
anterior  nasals  wellings,  the  skull  of  Rh»  stheno,  in  side  view,  is 
strikingly  diflferent  from  that  of  Rh,  bomeensis.     This  peculiarity 

•  The  tip  of  the  ears  and  tlie  posterior  noite-leaf  are  damaged ;  forearms  broken. 
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in  its  outline  is  produced,  not  by  a  heightening  of  the  anterior 
swellings,  but  by  a  reduction  of  the  posterior  pair ;  these  latter, 
which  in  all  the  allied  species  form  a  sort  of  transition  between 
the  anterior  swellings  and  the  adjacent  part  of  the  supra- 
orbital crests  and  interorbital  constriction,  are  in  etheno  so  much 
reduced  as  to  leave  the  anterior  swellings  more  isolated,  i.  e.,  more 
ahrupUy  projecting. 

J)e7Uition,  p^  external ;  p^  and  p^  in  contact ;  p'  in  it>w,  cusp 
extremely  small. 

Measurements.  Below. 

Type,  6  ad.  (in  alcohol).  Selangor,  Malay  Peninsula.  Pre- 
sented by  H.  N.  Ridley,  Esq.     Brit.  Mus.  no.  98.3.13.1. 

Distributiaii,  Selangor;  Penang. 

Remarks,  Rh.  stheno  dijffers  from  Rh,  hom^iisis  in  the  series  of 
characters  pointed  out  above.  From  Rh,  nereis,  in  the  shape 
of  the  facial  portion  of  the  skull,  the  much  slenderer  brain-case, 
and  the  shorter  tooth-rows.  From  Rh,  rmixij  in  the  shape  of  the 
facial  portion  of  the  skull ;  the  much  shorter  metacarpals  (al- 
though the  forearm  is  of  the  same  length  as  in  smaller  individuals 
of  rouxi) ;  the  long  III.^  (compared  with  III.*) ;  the  short  FV." 


Measurements  of  Rhinolophus  malayanus,  nereis,  and  stheno. 


^Rh,  maUtjfaHuaJRk,  nereis,  \     Bk,  ttkeno. 


3  specimens, 
2skaU8. 


9  ad. 
Type. 


4  specimens, 
S  skalls. 


Ears,  Icng^th 

„    greaU'st  breadth     

Nose-leave8,  total  length     

„  breadth  of  horseshoe 

Forearm 

3rd  metacarpal     

III.»    

111.2    

4th  metacarpal     

IV.i    

IV.2    

oth  metacarpal     

V.» 


Min.  Max. 

mm.  mm. 

16*2  16-8 

12  12o 

13-2  13^ 
7-8      8 

41-2  42-8 

30  31 

111  12 

15-3  168 

30*2  31o 
8-8      9-3 


V.2  

Tail     

Lower  leg 

Foot  

Skull,  total  length   

„      mastoid  width 

„      width  of  brain-case 

„      zygomatic  width  

„      supraorbital  length 

„      width  of  nasal  swellings 

Mandible,  length 

Upper  teeth  

Lower  teeth  


10 
30 
9-7 


10-5 
81-5 

9-8 


97  10 

19-2  20-5 

16-8  17-8 

7-8      ... 
18-4      ... 

8-8      ... 

8 

9-2      ... 

61 

6-2 


6-2 
6-6 
121     12-7 


6-8 
7-3 


7 
7-5 


13-7 

9 

?45 

P33-2 

13*2 

21 

33-7 

8-7 
12-8 
34 
10-8 
10-2 
17 
21 

9-3 
21-2 
10^ 

9-5 
10-8 

6-6 

6-8 

87 


Min.    Max. 


mm. 

mm. 

17 

17-5 

13 

13-2 

188 

14-2 

8 

8-3 

46*2 

48 

31-6 

32-7 

12-6 

13 

20-1 

217 

33 

33-8 

8-2 

8-8 

11 

12*6 

33-6 

34*2 

9 

10-4 

10-5 

11-6 

15-6 

17-8 

19-8 

20-8 

8-5 

9-2 

197 

20^ 

9-3 

10 

8-5 

87 

10-1 

5 

51 

6-6 

13-2 

7-4 

7-9 

8-1 

8-4 
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(compared  with  the  fourth  metacarpal) ;   the  excess! velj  short 
tail ;  and  the  smaller  hind  foot. 

Phylogenetically,  Rh,  siheno  is  evidently  more  closely  connected 
with  Rh.  nereis  than  with  any  other  hitherto  known  Bat.  To  call 
the  resemblance  between  these  two  species  (in  III.",  IV.  \  the  tail) 
*^  convergence/'  would  be  a  phrase  only,  not  an  explanation.  There 
can  scarcely  be  any  doubt  that  the  type  of  Rhindophvs  to  which 
the  now  existing  Rh,  banieensis  belongs,  sent  off  a  branch  west- 
xoards ;  a  part  of  this  branch,  isolated  on  the  Anambas  Islands, 
devdoped  into  Rh,  nereis ;  another  part,  in  the  Malay  Peninsula, 
into  Rh.  stheno  (cf.  the  diagram  on  p.  120). 

11.  Rhinolophus  rouxi  Temm.     (Plate  III.  fig.  9  a,  6,  c,  d.) 

DiagTWsis.  Allied  to  Rh,  bomeensis,  but  larger,  and  with  con- 
siderably longer  metacarpals.  Third  metacarpal  34-38  mm. 
Forearm  46-51*5  mm. 

Details.  This  is  a  large,  continental  representative  of  the 
hcmeensis  type,  characterised* chiefly  by  the  much  longer  meta- 
carpals and  the  shape  of  the  lancet.  In  general  size,  the 
continental  Rh.  rouxi  bears  the  same  relation  to  the  insular 
Rh.  homeensis  as  the  continental  Rh.  megaphyWas  does  to  the 
insular  Rh.  simplex. 

The  sella  is  practically  parallel-margined  from  base  to  summit ; 
not  rarely  some  faint  indication  of  a  constriction  at  the  middle 
can  be  traced ;  summit  broadly  rounded  off.  In  simplex  and  its 
closest  allies  the  lancet  is  long  and  quite  (or  almost)  cuneate; 
in  homeensis  there  is  some  tendency  towards  a  slight  emargination 
of  the  lateral  margins  of  the  lancet ;  this  tendency  has  been  carried 
almost  to  an  extreme  in  roiuci :  the  lancet  is  hastate,  i.e.,  abruptly 
narrowed  in  the  middle,  the  tip  well  developed  and  slender  (not 
abnormally  shortened,  as  in  thomasi)\  but  still,  individually 
(though,  as  it  seems,  rather  rarely),  in  rovady  the  lancet  is  less 
abruptly  narrowed,  as  an  atavism  towards  a  passed  stage.  The 
ears  are  as  in  homeensis. 

Wing-structure  almost  on  the  simplex-bomee7isis  stage,  «.  e., 
III.' almost  always  less  than  l^  the  length  of  III.^  The  rare 
individual  exception,  that  III."^  is  equal  to  (or  a  mere  trifle 
more  than)  1^  the  length  of  III.\  is  of  some  interest  as  fore- 
shadowing the  next  important  step  to  be  taken  in  the  series  of 
evolution,  viz.,  from  rotixi  to  affinis,  in  which  species  III.^  is 
always  considerctUy  more  than  1^  the  length  of  III.^ 

Plagiopatagium  inserted  on,  or  1-4  mm.  above,  the  tarsus,  i. «., 
there  is  evidently  some  tendency  to  draw  the  insei*tion  of  this 
membrane  away  from  the  ankle-joint,  a  little  higher  up  on  the 
tibia ;  compare  with  this  Rh.  affinis.  The  proportionate  length 
of  the  tail  is  as  in  homeensis. 

SkuU.  The  skull  of  Rh.  rouxi  is  larger  than  that  of  homeensis, 
but  I  fail  to  find  any  appreciable  difference  in  the  shape — a 
strong  evidence  of  the  very  close  relationship  between  the  two 
species.     The  individual  variation  in  the  size  of  the  skull,  in 


94  MR.  K.  ANDERSEN  ON  BATS  [May  16, 

roiixi,  is  rather  considerable  (as  is  also  the  variation  in  the  ex- 
ternal dimensions  of  this  Bat) ;  but  among  18  skulls  of  the  typical 
form  of  rouxi,  from  localities  so  many  and  so  distant  irUer  se 
as  to  represent  pi-actically  the  whole  area  covered  by  this  form, 
I  do  not  find  any  so  small  as  the  largest  among  11  skulls  of 
bonieenms  (and  6,  apadix) ;  in  so  far  there  is  no  difficulty  in 
discriminating  them.  The  tooth- rows,  too,  in  raaxi,  are  longer. 
As  to  the  small  S.  Chinese  race  of  rottxi  (described  below),  the 
skull  has  the  same  length  as  the  largest  of  bortieensis,  but  the 
brain-case  is  decidedly  broader,  the  zygomatic  and  maxillar  width 
greiter. 

DeiUitioii  (19  skulls),  pg,  most  often,  quite  external  (12  skidls); 
not  rai^ly  half  in  row,  or  |  in  i-ow  (6  skulls);  in  one  a^ed 
individual  (teeth  much  worn)  pg  is  wanting,  on  lx)th  sides  of  the 
mandible,  and  the  alveoli  have  disappeareil.  Cingula  of  p^  and  p^, 
most  often,  in  contact  or  separated  by  a  very  narrow,  sometimes 
almost  hairfine,  interspace  (13  skulls);  in  the  remaining  (6) 
individuals,  distinctly  separate,  but  the  width  of  the  interspace 
is  not  always  quite  the  same  on  both  sides  of  the  mandible. 

The  upper  canine  and  p*  are,  with  rare  exceptions,  distinctly 
separated,  p*  completely  in  the  tooth-row  (17  skulls,  out  of  19), 
as  in  all  the  foregoing  species.  The  size  of  p^  and,  therefore,  the 
width  of  the  interspace  between  c  and  p*  vaiy,  however,  to  a 
certain  extent ;  but  in  no  instance  is  the  width  of  the  interspace 
as  broad  as  (p'*  as  well  developed  as)  in  simplex  :  this  is  a  thing  of 
the  past.  As  to  the  remaining  two  skulls  (Ceylon,  Nepal),  the 
interspace  is  very  nai-row,  p^  half  external.  Tliis  is  the  first  time 
we  have  to  note  instances  of  p^  not  l)eing  completely  in  the 
tooth-row. 

As  a  general  conclusion  : — (1)  In  Rh.  roitxi  p^,  has  arrived 
so  far  on  its  way  towards  disappearance  as  to  be,  generally, 
external ;  but  still,  not  rarely,  the  individual  variation  falls  Ixtck 
to  a  former  stage :  pg  partly  in  the  tooth-row ;  and  in  some  aged 
individuals  the  dentition  (pj  disappeared)  points  fortvards  to  sub- 
seciuent  stages  in  the  series  of  evolution  :  Rh,  ferrum-equinum 
(p3  rather  often  lost)  and  Rh.  curotis  (pg  always  lost).  (2)  As  to 
p"  in  rotixi,  it  is  generally  in  the  i-ow,  rarely  half  external ;  this 
latter,  again,  points /orirar^  townrds  subsequent  stages :  thomasi^ 
ferrum-equinum,  and  a<:rotis  (p"^  always  external,  or  lost). 

JHstrihivtion,  From  S.  China  through  the  Himalayas  to  the 
Indian  Peninsida  and  Ceylon. 

Technical  name.  As  Rh.  rotixi  has  for  many  years  been  com- 
pletely confused  with  Rh.  affinis,  some  remarks  are  necessary  to 
pi-ove  that  the  name  rouan  belongs  to  the  species  here  under 
consideration.  The  type  locality  of  Rh.  rouxi  is  "  Calcutta  *'  ♦  ; 
the  types  (in  the  Leiden  Museum)  were  collected  by  the  French 
naturalis-t,  M.  Roux.  There  is  in  the  Tomes  Collection  (British 
Museum)  a  skin  also  collected  by  Roux.     Tlie  essential  points 

•  Temminck,  toe.  infra  cit.y  p.  30  <•;    Jentinlc,   '(^atalogue  syst^matique  des 
Mammiftres,'  Mus.  d'hi«t.  nat.  Pays-Bas,  xii.  (1888)  p.  101  (under  JBA.  c^ffiuis). 
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in  the  original    description    as    given    by  Temminck  are   the 
folloi^dng : — 

(1)  In  "taille,  forme  du  eoi'pe,  des  oreilles  et  dee  foUicules 
accessoires  du  nez"  very  much  like  Java  specimens  of  Rk,  affinis 
Horsf .  It  may  be  said  so ;  the  difference  in  the  shape  of  the 
sella  is  not  easily  ascei-tained  in  drietl  skins. 

(2)  "  Des  proportions  moins  grandes,"  as  compared  with  afflnis. 
As  measurements  Temminck  gives : — Of  rouxl :  forearm  "  1  pouce 
10  lignes  "  (49*5  mm.),  expanse  of  wings  "  10  pouces."  Oiaffmis: 
foreann  "1  pouce  10  lignes,"  expanse  "11  k  12  pouces." 
49*5  mm.  is  one  of  the  commonest  measurements  of  the  forearm 
in  the  series  before  me.  It  looks  a  little  contradictory  that 
Temminck,  having  stated  that  roiixi  is  smaller  than  affinis  (which 
Is  quite  correct),  gives  precisely  the  same  measurement  of  their 
forearms,  though,  at  the  same  time,  a  considerably  larger 
'*  expanse  "  of  the  latter  species.  But  just  that  is  the  salient 
point.  As  a  matter  of  fact,  the  two  species  can  liave  the  forearm 
of  exactly  the  same  length  (very  large  rouxi,  and  small  affinis) ; 
but  also  in  that  case,  the  expanse  of  Rh.  affinis  is  alvoays  markedly 
larger  than  thcU  of  Rh.  rouxi,  for  the  obvious  reason  that  in  the 
former  species  the  second  phalanx  of  the  third  (longest)  finger  is 
always  ahscltUely  longer  than  in  the  latter. 

(3)  A  red,  a  dark,  and  an  intermediate  phase  of  rmixi  were 
known  to  Temminck.  I  have  the  same  phases  before  me.  That 
similar  phases  occur  in  Rh.  homeensis  has  no  bearing  on  the 
present  technical  question;  hoi*neensis  lives  far  away  from 
"  Calcutta."     The  "  phases  "  of  Rh,  affirms  ai-e  different. 

(4)  "  Les  molaires  de  la  michoire  sup^rieure  sont  en  meme 
nombre  que  dans  V  a  finis  j  celles  de  Tinf^rieure  en  compte  cinq,  ou 
une  de  moins,  par  le  manque  total  de  la  petite  dent  dont  Vafiiihis 
est  pourvu,  et  qui  forme  la  sixi^me  molaire."  Since  Temminck 
emphasises  the  "  manque  total "  of  Pg,  I  suppose  that  he  lias  not 
overlooked  this  small  tooth,  but  has  examined  a  (probably  aged) 
individual  in  which  it  was  wanting  {cf.  the  specimen  mentioned 
above).  The  word  **  sixi^me  "  is,  of  course,  a  lapsus  for  "  cinqui^me  " 
(Temminck  counted  the  "  molars  "  from  behind  forwards). 

To  sum  up : — There  can  be  no  doubt  that  Temminck's  Rh.  rmixi 
is  the  Bat  here  under  consideration,  being  a  species  (1)  bearing 
much  resemblance  to  Rh,  affinis ;  (2)  of  almost  the  same  size,  but 
with  a  markedly  smaller  expanse  of  wings ;  (3)  with  a  red,  a  dark, 
and  an  intermediate  phase ;  and  (4)  inhabiting  the  Continent  of 
India. 

"  Rh.  petersi," — The  original  description  of  Rh.  petersi  is  meagi-e 
and  vague ;  the  figures  of  the  head  and  nose-leaves  published  four 
years  later  are  badly  drawn  ;  the  type  specimen  (in  the  Calcutta 
Museum)  has  no  indication  of  locality.  This  may  sufficiently 
account  for  the  fact  that  no  technical  name  in  the  genus  has  been 
the  source  of  more  confusion.  I  therefore  think  it  of  some  use  to 
give  a  brief  sketch  of  its  rather  complicated  history  in  literature : — 

(a)  As  to  the  identification  of '"^A.  petersi"  in  the  original 
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sense  of  the  term*,  there  are  only  two  alternatives :  it  is  either 
Rh,  rouxi  or  a  species  of  the  Hh,  acuminatua  section.  I  have 
not  the  slightest  hesitation  in  referring  the  name  as  a  synon^'m 
to  the  former  species.  As,  however,  Dohson  himself  later  on 
applied  the  name  to  two  Bats  of  the  ctctiminaiiAs  section,  it  will 
only  be  necessary  to  give  evidence,  from  his  own  description,  that 
he  was  mistaken.  The  only  important  points  in  the  description 
of  "  Rh,  peterai "  as  given  by  Dobson  in  1872  and  1876,  i.  e,  at  the 
time  lohen  he  had  access  to  lite  type  specimenj  are  the  following 
(the  italics  are  mine) — (1)  The  nose-leaves  are  "as  in  Rh, 
actmihiatiLS,  except  the  upper  border  of  the  posteiior  connecting 
process,  which  is  rmich  less  cunUe"  This  statement  alone  would 
be  sufficient.  In  acuviinattis  the  shape  of  the  sella  and  lancet  is 
very  much  as  in  rotian,  but  the  connecting  process,  both  in 
acuminattis  and  in  aU  its  aUies  {sum€Ura7iits,  calypsOj  atidax),  is 
projecting  and  pointed ;  there  is,  in  this  respect,  no  difference 
between  the  species  of  the  acwmiiiatus  section,  and  there  is  also  no 
appreciable  individual  variation.  When,  therefore,  Dobson  in  this 
decisive  point  (the  chief  character  of  the  whole  group  to  which 
acumiiuUus  belongs)  declares  his  Rh,  petersi  to  be  veiy  different 
from  acuminaiuSj  it  may  safely  be  said  that  it  has  nothing  to  do 
with  that  group.  Dobson  had  evidently  before  him  an  example 
of  Rh.  rouoci  with  a  slightly  raised  connecting  process  ("  much  less 
acute  "  than  in  acuminatiis)  ;  such  individuals  are  by  no  means 
rare ;  there  are  several  in  the  British  Museum,  and  the  peculiarity 
is  purely  individual.  Dobson  found,  quite  naturally,  that  this 
peculiarity  recalled  that  shape  of  the  connecting  process  which  had 
been  described,  one  year  earlier,  by  Peters  in  a  species  called  by 
him  Rh,  acuminattis  t,  and,  consequently,  he  compared  it,  in  his 
paper,  with  this  latter  species,  at  the  same  time  emphasising  that 
there  was  a  considerable  diffei-ence.  (2)  The  figure  (side  view)  in 
Dobson's  *  Monograph,'  however  bad  it  is,  can  scarcely  represent 
the  shape  of  the  connecting  process  in  acumincUu^,  Dobson  has, 
no  doubt,  called  the  attention  of  his  artist  to  the  connecting 
process  of  the  specimen  to  be  figured  as  Rh.  petersi,  and  the  artist, 
in  due  obedience,  has  made  his  best  to  "  emphasise  "  that  point : 
this  may  account,  I  think,  for  the  process  being  somewhat  more 
exaggerated  than  in  ordinary  individuals  of  rouad ;  but  it  is  still 
not  the  process  of  an  acuminatus.  (3)  The  measurements  of 
petersi  are,  without  any  exception,  perfectly  like  those  of  several 
unquestionable  specimens  olir&uxi  measured  by  myself ;  there  is  not 
the  slightest  indication  of  a  difference.  (4)  The  type  of  petersi  is 
from  "  India,  precise  locality  imknown."  The  acuminaitts  section 
is  distributed  over  Sumatra,  Engano,  Java,  and  Lombok.  When 
Dobson  wrote  his  *  Monogitiph,'  there  was  not,  in  the  Calcutta 
Museum,  any  specimen  of  any  species  of  Rhinolophus  from 
those  islands;  so  that,  if  Rh.  petersi  were  a  member  of  the 
acuminattis  section,  the  type,  toUhout  locality,  would  have  been 

•  Dobson,  J.  A.  S.  B.  xli.  pt.  ii.  (Dec.  22,  1872)  p.  337 ;  id.,  Monogr.  A«int.  Chir. 
(1876)  p.  49,  text-figs.  a,  6. 
t  Peters,  MB.  Akad.  Berlin,  1871,  p.  30-^. 
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the  only  Bhinolophus  in  the  museum  from  any  of  those  islands. 
This  is,  of  course,  not  beyond  the  limits  of  possibility ;  but  it  is 
certainly  much  more  likely  that  Bh,  petersi,  as  also  the  vast 
majority  of  the  Bats  in  the  Calcutta  Museum  at  Dobson's  time, 
come  from  some  part  of  the  Indian  Peninsula  or  the  Himalayas, 
the  habitat  of  Bh,  rouxi,  and  far  from  the  home  of  Eh,  aetMnitHUus 
and  its  allies. 

To  describe  a  new  species  which  subsequently  proves  to  be  an 
old  one  is  no  rare  occurrence,  and,  as  a  rule,  it  does  no  very  serious 
harm.  But  the  strong  emphasising  of  a  purely  individual 
peculiarity,  combined  with  the  circumstance  that  the  type  had  no 
*^  locality,"  caused  in  this  case  a  series  of  confusions :  Eh,  petersi 
emerged,  like  a  ghost,  very  unexpectedly  at  such  different  places 
as  the  Gold  Coast,  Sumatra,  the  Himalayas,  and  S.  India.  And, 
curiously  enough,  the  author  of  the  "  species  "  inaugurated  the 
mistakes.  When  he  had  returned  to  London  and  was  working 
out  his  *  Catalogue,'  Dobson  had  no  longer  access  to  the  type  of 
Eh.  petersi ;  he  had  his  own  short  description  only,  and  perhaps  some 
private  note.  It  is  quite  evident  that,  in  these  circumstances  and 
occupied  with  the  study  of  many  other  Bats,  he  lost  the  precise 
idea  of  the  type  specimen ;  he  only  kept  in  his  memory,  as  its  most 
important  character,  its  '*  projecting ''  connecting  process.  So  it 
came  that  he  referred  a  specimen  labelled  '*Gold  Coast''  to 
Eh,  petersi  * ;  for  it  is  a  genuine  ctcumiruUita,  beyond  all  doubt 
from  Java,  and  Dobson  himself  would  scarcely  have  been  able 
to  tell  why  he  called  it  petersi  instead  of  etcumiTiattts.  Two 
years  later,  Dobson  had  for  determination  a  collection  of  Bats 
belonging  to  the  Gottiugen  Museum;  among  these  he  again 
believed  he  found  a  Eh,  petersi  f,  1  have  had  this  example  for 
inspection  t ;  it  is  neither  "  Eh,  petersi  "  nor  Eh,  acuminatvs^  but 
Eh,  sumatranus, 

(b)  In  a  paper  on  some  Himalayan  Bats,  Capt.  Hutton  §  records 
Eh.  petersi  from  Masuri.  All  the  Bats  mentioned  by  Hutton 
were  presented  to  the  *'  Indian  Museum,"  and  are  now  in  the 
British  Museum.  The  two  specimens  labelled  "  Eh,  petersi  "  are 
Eh.  monticola^  a  species  closely  allied  to  Eh.  lepidus  \\. 

•  Dobson,  Cat.  Chir.  Brit  Mas.  (1878)  p.  114. 

t  Dobson,  **  On  some  new  or  rare  Species  of  Chiroptera  in  tbe  Collection  of  tbe 
Gottingen  Museum,*'  P.  Z.  S.  1880,  p.  462. 

^  I  am  indebted  to  Geheimrat,  Professor  Dr.  Ehlers,  Gottingen,  for  the  loan  of 
this  specimen. 

§  Hutton,  '*  On  the  Bats  of  the  North-western  Himalayas ;  with  Notes  and  Correc- 
tions in  Nomenclature  by  Prof.  W.  Peters,"  P.  Z.8. 1872,  p.  700. 

II  As  Mutton's  article  is  one  of  the  very  few  papers  which  give  information  respecting 
the  kahiis  of  Himalayan  Bats,  and  therefore  has  been  frequently  ouoted  by  subsequent 
writcn,  I  think  it  advisable  to  correct  the  following  errors  in  the  identifications  of 
tbe  four  species  of  Bkinolophut  dealt  with  in  that  paper.—**  Bk.  afflnis  "  (p.  096) 
it  Bk.pear9oni',  **  Bk.  roum"  (p.  697)  is  Bh.  affinis;  ** Bk.  minor*^{p.  698)  is  Bk. 
rot$Ti ;  and,  as  pointed  out  above,  *'  Bk.  peUrti '  (p.  700)  is  Bh.  wumticola.  Button's 
Bats  were  (as  also  stated  in  his  paper)  determined,  not  by  himself,  but  by  Prof. 
PMers  in  Berlin.  But  the  mistakes  are  so  strange  that  they  cannot,  certainly,  be 
due  to  Pkx>f.  Peters;  an  extensive  confusion  of  labels  must  have  occurred  (I  can 
rather  easily,  from  Petera's  point  of  view,  as  laid  down  in  his  papers,  guess  the 
original  arrangement  of  the  libels),  but  the  oonfumon  had  at  all  events  tasen  place 
ftf^Tf  the  specimens  were  returned  to  Hutton. 

PBGC.  ZooL.  8oo.— 1906,  Vol.  II.  No.  VII.  7 
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(c)  In  Bknford's  *  Fauna  of  British  India '  (loc,  infra  cii,) 
Uh,  petersi  is  recorded  from  Masuri  and  from  Nilghii-i.  The 
former  statement  is  borrowed  from  Button's  paper.  The  latter  is 
based  on  an  example  collected  by  W.  Davison  in  Coonoor,  Nilghiri*. 
This  specimen  is  now  in  the  British  Museum.     It  is  a  Bh,  rouxi. 

In  short: — (1)  For  reasons  given  above  I  regard  Dobeon's 
Jih,  petersi  (1872  and  1876)  as  a  synonym  of  Hh,  rouxi;  (2) 
Dobson's  Hk.  petersi  (1878)  is  Rh.  acumiitattts ;  (3)  Dobson's 
Bh,  petersi  (1880)  is  Bh,  sunuUranus;  (4)  Hutton's  Bh,  petersi 
is  Bh,  monticda ;  (5)  Blanford's  Bh,  petersi  is  partly  Bh.  inmiticola 
(Masuri),  partly  Bh,  rouxi  (Nilghiri). 

Oeograpkical  races.  There  are,  at  least,  two  forms  of  Bh.  rovoci^ 
differing  in  size  and  geographical  habitat. 

11a.  Rhinolophus  rouxi  sinicus,  subsp.  n. 

Diagnosis,  Skull  smaller,  tooth-rows  shorter.     Foi-earm  46  mm. 

Details,  The  general  size  is  as  in  the  very  smallest  examples  I 
have  seen  of  the  typical  form.  Skull  still  a  little  smaller,  with 
slenderer  brain-case  and  shorter  tooth-rows ;  nasal  swellings,  in 
front  view,  slightly  lower.  Ck)lour  as  in  the  dark  phase  of 
Himalayan  specimens  of  the  tj^pical  form  (see  below). 

Measurements,  On  p.  100. 

Type,  (S  ad.  (skin).  Chin  Tah,  Anhwei,  Lower  Yangtset. 
Presented  by  W.  Styan,  Esq.     Brit.  Mus.  no.  99.3.1.6. 

116.  Rhinolophus  rouxi  Temm.,  typicus. 

Bhinolophus  Bouxii  Temminck,  Mon.  Mamm.  ii,  8®  monogr. 
(1835)  p.  306. 

Bhinolophus  ruMdu^^  cinerasceiis,  rammanika  Kelaart,  Pi'odr. 
Faunae  Zeylaniae  (1852),  pp.  13,  14. 

Bhinolophus  Bouxii  (partim)  Peters,  MB.  Akad.  Berlin,  1871, 
p.  308. 

Bhinolophus  petersil  Dobson,  J.  A.  S.  B.  xli.  pt.  ii.  (1872) 
p.  337  (nee  Dobson,  1878,  1880);  Blanfoixl,  Fauna  Brit.  India, 
Mamm.  pt.  ii.  (1891)  p.  276  (pai-tim). 

Bhinolophus  minor  (non  Horsf.)  Hutton,  P.  Z.  S.  1872,  p.  698. 

Bhinolophus  afiinis  (partim,  nee  Horsf.)  Dobson,  Cat.  Chir. 
Brit.  Mus.  (1878)  p.  113. 

Diagnosis,  Skull  larger,  tooth- rows  longer.  Forearm  46-5 1  -5  mm. 

Colour, — (1)  Specimens  from  Nepal  cmd  Darjeeling,  (a)  Dark 
phase :  one  ad. ;  Nepal ;  teeth  unworn  ;  skin : — "Upper  side  "  mars- 
brown  "  ;  horse-shoe  patch  on  back  distinguishable,  though  some- 
what obliterated ;  base  of  hairs  light  **  drab,"  almost  **  ecru-drab  " ; 
under  side  "  drab,"  with  a  tinge  of  "  russet " ;  sides  of  body  some- 
what darker.  With  this  skin  agree  in  colour  another  adult 
specimen  from  Nepal  (teeth  somewhat  worn  ;  skin)  and  a  $  ad. 
from  Darjeeling  (in  alcohol). 

•  BUnford,  J.  A.S.  B.  Ivii.  pt.  ii.  no.  8  (lS8S)jp.  S61. 

t  For  the  exact  position  of  this  locality,  see  '  Ibis,*  1S99,  p.  280. 
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(6)  Ligkt  phas€ :  one  ad. ;  Darjeeling ;  teeth  slightly  worn  ; 
skin : — Above  inclining  to  "  clay" ;  a  strongly  marked,  deep  brown 
horse-shoe  patch ;  base  of  liaira  and  fur  of  under  side  almost 
"  cream-buff." 

(2)  Specimeiis  from  Ceylon  and  S,  Jtidia. — (a)  Dark  phase : 
three  adult  individuals ;  Ceylon ;  teeth  rather  slightly  worn ; 
skins: — Upper  side  a  shade  of  brown,  darker  and  duller  than 
"mars-brown  " ;  horse-shoe  patch  more  or  less  efiaced ;  base  of 
hairs  "  drab,"  with  a  tinge  of  "  ecru-drab  "  ;  under  side  "  wood- 
bi-own  "  or  light  **  drab." — This  is  Kelaart*s  kh,  citierasceyis, 

A  skin  (ad.,  January,  teeth  unworn)  from  Sirzi,  Kanara,  comes 
extremely  near  to  the  last-mentioned  specimen,  being  only  a  little 
darker.  A  spirit-specimen  from  Nilghiri  seems  to  be  of  veiy 
much  the  same  colour. 

(6)  Interniediate  stage  :  c?  ad. ;  January ;  Sirzi,  Kanara ;  teeth 
unworn.  Upper  side  between  **  russet"  and  "  mars-brown  " ;  base 
of  hairs  "  ecru-drab  " ;  under  side  almost "  clay." — This  is  Kelaart's 
Rh,  rammanika, 

(o)  Red  phase  :  one  ad. ;  Ceylon  ;  teeth  worn  ;  skin  : — Above 
light  "  hazel "  with  a  tinge  of  "  orange-ioifous  " ;  horse-shoe  patch 
almost  obliterated ;  base  of  haii-s  and  under  side  of  body  light 
**  orange-rufous." — This  is  Kelaart's  Rh.  rvhidus. 

A  skin  ( (J  ad.,  February,  teeth  unworn)  from  Jellapur,  Kanara, 
represents  the  extreme  of  light  colour :  upper  side  next  to  **  tawny- 
ochraceous  " ;  base  of  hail's  and  fur  of  under  side  almost  "  orange- 
ochraceous." 

Conclusions : — The  dark  phase  in  specimens  from  the  Himalayas 
(Nepal,  Darjeeling)  is  of  a  richer  brown,  more  tinged  with  russet, 
than  in  specimens  from  Ceylon  and  S.  India  (Kanara,  Nilghiri). 
The  light  phase,  in  specimens  from  the  Himalayas,  seems  to  be 
more  inclining  to  **  clay  " ;  in  specimens  from  Ceylon  and  8.  India 
more  *'  hazel "  or  "  tawny-ochraceous."  I  do  not  think  the  series 
examined  affords  evidence  conclusive  enough  to  justify  the  sepa- 
ration of  a  Himalayan  "race"  and  a  southern  (Ceylonese  and 
S.  Indian)  "  race."  In  all  the  other  character  (external,  cranial, 
dental;  variation  in  general  size)  there  is  no  appreciable  dif- 
ference. If  they  were  to  be  separated  subspecificaUy,  the  southern 
form  would  have  to  stand  as  "  Rh.  roiuvi  ruhidits  Kelaart,"  the 
Himalayan  as  "  Rh,  roiixi  typictis" 

Measurements.  On  p.  100. 

IMstribuiion,  Himalayas  (Darjeeling,  Nepal,  Masuii).  S.  India 
(Nilghiri,  Kanara)  and  Ceylon. 

Remarks,  Of  the  two  forms  here  recognised,  Rh,  rouxi  siniais 
and  Rh,  rouxi  typicus,  the  former,  as  coming  nearest  to  Rh, 
bomeensis,  is  no  doubt  the  more  primitive.  The  rowan-tjrpe, 
therefore,  has  spread  from  an  eastern  point  of  the  continent 
westwards,  through  the  Himalayas,  down  the  Indian  Peninsula, 
to  Ceylon. 
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12.  Rhinolophus  thobiasi,  sp.  n.    (Plate  III.  fig.  10.) 

Bhvwlaphtis  afinia  rauxi  f  (non  Temm.),  Thomas,  Ann.  Mus. 
Civ.  Genova(2)  x.  (1892)  p.  15,  pi.  xi.  fig.  3. 

Dkignoais,  Allied  to  Eh.  rouxi,  but  p^  external  to  the  tooth-row. 
Smaller  than  r&tm^  with  considerably  shorter  metacarpals,  and 
the  tip  of  the  lancet  excessively  shortened.  Third  metacarpal 
30-4-31  mm.     Forearm  44-8-45-7  mm. 

Details.  While  being  similar  to  Eh.  rouxi  in  the  shape  of  the 
sella  and  the  ears,  and  the  proportionate  length  of  the  tail, 
Eh.  thomasi  dififers,  externally,  from  that  species  in  the  following 
particulars : — 

The  horse-shoe  is  considerably  narrower ;  it  is  even  narrower 
than  in  the  smaller  bonteeiiais  and  in  the  much  smaller  malayantu. 
The  tip  of  the  lancet  is  exceedingly  short,  almost  rudimentary ;  it 
is  the  hastate  lancet  of  rouxi  carried  to  an  extreme. 

The  general  size  is  smaller,  as  seen  by  the  measurements  of  the 
forearm.  But  the  metacarpals  are  proportionately  mt«cA  shorter, 
as  short  as  in  the  much  smaller  malayanvs.     III.^  is  comparatively 

MeasuremerUs  of  Rhinolophus  rouxi  and  thomasi. 


Rk.  r<nun. 


BA.  thomasi. 


Hniens. 
Type. 


tifpiCHS. 

90  specimens, 
18  skulls. 


8  specimens, 
IskoU. 


Min.    Max. 


Ears,  length 

„     greatest  breadth 

Nose-leaves,  total  length    

„         breadth  of  horse-shoe 

Forearm    

3rd  metacarpal 

1II.>  

1II.2   

4th  metacarpal 

IV.i   

IV.«  

6th  metacarpal 

V.1 

V.«     

Tan    

Lower  leg 

Foot  

Skull,  total  length  

„     mastoid  width 

„      ¥ridth  of  brain-case 

„     zygomatic  width 

„     sapraorbital  length 

„     width  of  nasal  swellings 

Mandible,  length 

Upper  teeth 

Lower  teeth 


46 
34 
14-6 

ao-8 

347 

11-2 

12-8 

35-4 

11-9 

11-2 

21 

19*8 

19-8 
9*5 

8-7 

las 

4-8 
6-8 
18-6 
77 
8-1 


mm. 

16-6 

13 

18-6 
8 

46 

34 

187 

18*5 

34*5 
9-7 

117 

85*4 

10-6 

11-2 

21 

19 
9 

20*8 
97 
87 

10-4 
4-8 
5-5 

13 
8-2 
8-5 


19 
15 
16*2 

9-2 
51-5 
38 
15-8 
28-5 
38-9 
12 
14-5 
88-9 
13-2 
13-8 
26-5 
28*5 
11-2 
28 
10-8 

9-8 
11-8 

5-8 

5-9 
16-4 

9-2 

ia8 


Min.  Max. 

mm.  iwii>T 

16-8  16-8 

12  12*2 

117  11-8 
7-2      7*6 

44*8  457 

80-4  81 

18  18-1 

90-2  20-2 

81*8  31*9 

10  10-2 

12*2  12-7 

82-8  82-7 


11 
9 

19 

18 
8 

18-2 
9-2 
8-7 

10 
4-4 
5*8 

12*8 
7-1 
77 


11*2 
9*7 
19 
18 

8-8 
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longer  than  in  rouxi,  t.  e,  more  than  1^  the  length  of  III.* 
(cf .  nereis  and  stheno),     V.^  is  extremely  short. 

Colour,  To  judge  ht)m  specimens  preserved  in  alcohol,  probably 
not  far  from  being  the  same  as  in  the  dark  phase  of  Nepal  examples 
of  Bh.  rouxi, 

SkfiU.  The  essmUial  characters  are  as  in  roiixi,  thus  proving 
Jih.  thamaai  to  be  an  offshoot  from  that  type  of  Bat,  not  (as  might 
very  well  be  supposed,  in  view  of  the  short  metacarpals)  from 
barneensis.  The  skull  of  Bh.  thamasi  agrees  with  that  of  rotiod  in 
the  broad  brain-case ;  it  differs  from  rouxi  in  the  much  smaller 
size.  Compared  with  bamseTisis,  the  skull  of  Bh,  thomasi  is  as 
small  as  in  the  smallest  individuals  I  have  seen  of  bojmeensia  (even 
as  small  as  in  nudayanus),  but  the  brain- case  is  markedly  broader, 
even  broader  than  in  the  largest  bonieensiSj  and  the  supraorbital 
length  is  exceedingly  short  {cf,  meastirements,  p.  100). 

DeiUUio7i.  p,  external;  p,  and  p^  in  contact;  p'  eoctemal. 
tapper  canine  and  p^  in  contact.  Both  of  the  specimens  examined 
are  identical  in  dentition. 

Meaauremente,  On  p.  100. 

r^T^.  $  ad.  (in  alcohol).  Karin  Hills,  Burma,  1888.  Collected 
by  Bignor  Leonardo  Fea.  Presented  by  Marquis  G.  Doria.  Brit. 
Mus.  no.  90.4.7.10. 

I  vent\)re  to  connect  with  this  fine  species  the  name  of 
Mr.  Oldfield  Thomas,  who  already  thirteen  years  ago  (^.  a,  c.) 
pointed  out  that  it  could  scarcely  he  identified  with  any  hitherto 
known  form,  but  refrained  from  describing  it  as  new,  owing  to 
the  general  confused  state  of  this  group  of  Bats. 

13.  Rhixolophus  apfinis  Horsf.     (Plate  III.  figs.  11-13.) 

Diagnosis,  Sella  pandumte.  p^  in  the  tooth-row.  Forearm 
50-56  mm. 

Details.  This  species  marks  an  important  progi*e6S  in  develop- 
ment as  compared  with  Bh.  rov>xi.  It  is  the  base  of  thefenrwrn.' 
equinum  section. 

The  chief  modifications  are  four :  in  the  shape  of  the  sella ;  in 
the  structure  of  the  wiugs ;  in  the  size  of  the  animal ;  in  the 
shortening  of  the  palatal  bridge. 

In  the  bomeensis-rouxi  type  the  sella  is  practically  parallel- 
margined  ;  in  qffinis  it  is  pandurate,  t.  e,  the  lateral  margins 
concave,  as  in  ferrum-equinum^  though  generally  to  a  slightly 
less  degree.  In  simplex  and  its  closest  relations  the  lancet 
is  almost  cuneate;  in  homeensis  there  is  a  tendency  towards 
emargination  of  the  lateral  margins ;  in  rou>xi  this  tendency  is 
carried  to  an  extreme  ;  in  affiHist\\e  lancet  falls  back  to  the  former 
stage  :  it  is  almost  cuneate. 

Throughout  the  whole  series  of  forms  i*eviewed  above,  with  the 
exception  of  the  somewhat  abenant  Bh.  nereis^  sthenoy  and  thomasi^ 
the  wings  have  remained  at  the  same  primitive  stage  :  no  length- 
ening of  the  second  phalanx  of  the  third  finger.  In  affinia  this 
phalanx  has  considerably  increased  in  length,  being  always  more 
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than,  and  with  very  rare  exceptions  cmmderMy  more  than,  1|  the 
length  of  the  first  phalanx,  a  peculiarity  which  is  preserved  in  the 
subsequent  stage  of  evolution :  ferrum-equinum.  The  aberrant 
species  just  alluded  to,  viz.  Rh,  nereisy  stheito,  and  thmnasiy  are, 
from  this  point  of  view,  of  especial  interest,  as  being  Bats  of  the 
rmixi  type  which  already  show  the  wing-structure  characteristic 
of  the  more  highly  developed  affinis, 

Jih.  a  finis  is  larger  than  ro?<^« ;  but  small  affinis  have  the  stvuie- 
length  of  the  forearm  as  very  large  rotati.  In  such  cases, 
Rh,  affinis,  provided  the  specimens  examined  are  fresh  or  preserveti 
in  spu-it,  can,  of  course,  easily  be  discriminated  by  the  shape  of 
the  sella  and  the  length  of  HI.*"' ;  if  presei'ved  as  dried  skins  (in 
which  the  shape  of  the  sella  is  often  difficult  to  recognise),  still 
the  latter  character  remains  unchanged. 

Colour,  The  many  forms  in  which  this  species  is  differentiated 
seem  to  agree,  rather  closely,  in  colour :  -  - 

(1)  Darker  individuals :  cJ  ad.,  Darjeeling  (Rh.  a.  himalai/anus)  ; 
Oct.  22nd  ;  teeth  unworn  ;  skin  : — Upper  side  "  mars-brown  " 
with  a  rather  strong  hue  of  **  drab  " ;  no  horse-shoe  patch  ;  baise 
of  hairs  ** ecru-drab " ;  under  side  "broccoli-brown." 

Still  darker  is  a  d  ad.  from  Lombok  (Rh,  a,  piniiceps)'^  teeth 
somewhat  worn  ;  in  alcohol ;  unfaded  : — "  Prout*s  brown  "  above, 
l)ase  of  hairs  "  wood- brown  " ;  under  side  almost  "  tawi\y-olive/' 

(2)  Light-coloured  individuals  :  cJ  ad.,  Nanking  (Rh,  a,  hima- 
luyamis) ;  July  5th  ;  teeth  somewhat  worn ;  skin  : — Extremely 
light.  Above  light  "clay,"  almost  "  ochraceous-buflf,"  hinder 
back  somewhat  darker ;  a  leather  distinct,  "  mars-brown  "  hoi^se- 
shoe  patch  ;  base  of  hairs  "  cream- buflf" ;  under  side  \ery  light, 
almost  "  ci-eam-buff;" — A  spirit  specimen  (S  ad.)  from  the  same 
locality  (June  15th)  is  quite  of  the  same  colour. 

Skidl,  The  essential  characters"  as  in  rouxiy  proving  that 
Rh,  affinis  originate*!  from  a  Bat  of  that  type.  Tlie  skull  is 
generally  larger,  and  the  gap  in  front  between  the  maxillaiy 
bones  wider.  Chief  character :  the  exceedingly  short  palatal 
bridge,  as  a  rule  only  |  the  length  of  the  maxillar  tooth-row,  or 
even  less ;  in  rouxi,  with  very  rare  exceptions,  decidedly  moi-e 
than  |,  sometimes  almost  ^.     Tlie  teeth,  too,  are  slightly  larger. 

Dentition,  p^  external  and  extremely  small ;  but,  as  a  rai-e 
exception,  this  premolar  may  still,  in  this  comparatively  highly - 
developed  species,  show  some  tendency  towards  the  tooth-row 
(one  skull,  out  of  19),  or  be  halfway  in  row  (one),  p^  and  p^ 
generally  quite,  or  almost,  in  contact  (14  skulls) ;  in  the  remaining 
somewhat  more  distinctly  separated,  p***  always  in  the  tooth-row, 
extremely  small,  and  the  interspace  between  the  canine  and  p* 
mther  narrow.  In  no  less  than  five  skulls  there  is  an  exceedingly 
narrow,  in  most  cases  almost  hair-fine,  interspace  l)etween  p"  and 
p*  (the  former  place  of  p^). 

Distribution.  Prom  the  N.W.  Himalayas  to  8.  China  ;  thix)ugh 
Indo-China,  the  Malay  Peninsula,  and  N.  Natunas,  to  Hinuatra, 
Ja\^,  and  Lombok. 
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Technical  fMme,  The  type  of  Rh^  affmia  is  in  the  British 
Museum.  From  the  original  description  it  would  have  been 
quite  impossible  to  identify  the  species. 

Remarks.  Of  all  the  races  of  Rh,  affinia,  the  Himalayan  form 
(Rk.  a.  hinudayanus)  is  the  most  ordinary-looking :  in  the 
horse-shoe,  the  ears,  the  nasal  swellings,  the  brain-case.  There 
can  hardly  be  any  doubt  that  tlie  afflnis  type  orig^iiiated  in  the 
Ilifiwlayas^  and  from  thei-e  spread  eastwai'ds  to  S.  China,  south- 
eastwards  thi-ough  Indo-China,  as  far  aa  Lombok. 

Geographical  races.  There  are,  at  least,  seven  forms  of  Rh,  affinis^ 
differing  in  certain  cranial  characters,  in  the  size  of  the  ears  and 
horse-shoe,  in  the  length  of  the  tail  and  tibia,  in  general  size,  and 
in  geogi-aphical  habitat.  Some  of  these  forms  may  be  called 
«listinct  species  by  other  authors. 

l:i  a,  RHixoLOPnrs  affinis  uimalayanus,  subsp.  n.  (Plate  III. 
fig.  11a,  ft.) 

Rhiiwlophiis  affinis  (partim)  Dobson,  Cat.  Cliir.  Brit.  Mus. 
(1878)  p.  112. 

Diagnosis  *.  External  characters  : — Size  largest ;  ears  small ; 
horse-shoe  narrow ;  tail  short ;  lower  leg  short.  Cranial :  length 
of  skull,  width  of  brain-case,  length  of  tooth-rows,  moderate; 
nasal  swellings  narrow. 

Type,  $  ad.  (in  alcohol).  Masuri.  Collected  and  presented 
by  Capt.  Hutton.    Brit.  Mus.  no.  79.11.21.148. 

Disiribuiion,  Himalayas  (Masuri,  Nepal,  Darjeeling)  ;  S.  China 
(Nanking). 

13  h,  RnixoLOPurs  affinis  texer,  subsp.  n.    (Plate  III.  6g.  12.) 

Diagnosis,  External  characters :  Size  small ;  ears  small ; 
horse-.shoe  broader ;  tail  short ;  lower  leg  rather  long.  Cranial : 
skidl  short  ;  nasal  swellings  and  brain-case  narrow ;  tooth-rows 
short. 

Type,  S  ad.  (in  alcohol).  Pegu.  Collected  and  pi-esented  by 
W.  Theobald,  Esq.     Brit.  Mus.  no.  87.3.4.11. 

13  f.  Rhixolophus  affinis  macrurus,  subsp.  n. 

Rhinolophus  affinis  Thomas,  Ann.  Mus.  Civ.  Geneva  (2)  x. 
(1892)  p.  922. 

Diagnosis,  External  characters :  Size  moderate ;  ears  larger ; 
horse-shoe  broader ;  tail  long;  lower  leg  longer.  Cranial:  length 
of  skull,  width  of  brain-case,  length  of  tooth-rows,  moderate ; 
width  of  nasal  swellings  moderate. 

Type,  cJ ad. (in alcohol).  Taho, Karennee,  Burma;  Febr.  1888. 
Collectetl  by  Signor  Leonardo  Fea.  Presented  by  Marquis  G. 
Doria.     Brit.  Mus.  no.  90.4.4.7. 

*  As  the  characters  of  the  different  forms  of  Kh.  afinU  are  sufficiently  clearly 
expressed  in  the  table  of  measurementts  p.  105,  they  will  not  be  reviewed  t*i  detail, 
bat  only  rendered  in  gtneml  termty  in  the  "  diagnoses  "  of  the  subspecies. 
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Vdd.  RniNOLaPHUS  affixis  supebaks,  subsp.  n. 

Rhindophtis  afflnis  (partim)  Peters,  MB.  Akad.  Berlin,  1871, 
p.  306  ;  Dobson,  1.  s.  c. 

Diag^wsis,  External  characters :  As  fiMcrurus,  but  with  shoit 
tail.  Cranial :  skull  rather  long ;  nasal  swellings  still  broader 
than  in  macmrua ;  brain-case  broad ;  tooth-rows  rather  long. 

Type,  $  ad.  (in  alcohol).  Pahang,  Malay  Peninsula.  Pre- 
sented by  the  Selangor  Museum.     Brit.  Mus.  no.  0.7.3.2. 

Diatrihutio^i,  Lower  Siam  (Trong) ;  Malay  Peninsula  (Pahang) ; 
Sumatra. 

Bemarks.  A  specimen  from  Sumatra  is  in  every  respect,  cranial, 
dental,  and  external,  indistinguishable  from  those  from  Pahang 
and  Trong  (the  latter  sent  for  identification  by  the  United  States 
National  Museum). 

13  6.  Rhinolophus  affixis  nesites,  subsp.  n. 

RhinolopktM  affinis  Gerrit  S.  Miller,  Jr.,  Proc.  Wash.  Ac.  Sci. 
iii.  (1901)  p.  135. 

Diagnosis,  External  characters  :  As  supermis,  but  smaller,  and 
with  shorter  tibia.     Cranial  characters  unknown. 

Type,  2  ad-  (^  alcohol).  Bunguran  Isl.,  N.  Natunas,  Aug.  24th, 
1900.  Collected  by  Dr.  W.  L.  Abbott.  Un.  St.  Nat.  Mus. 
no.  104753. 

Remarks.  This  is  evidently  an  offshoot  of  the  Malacca  form, 
Rh,  a,  superans,  isolated  on  the  outlying  N.  Natunas,  and 
developed  into  a  well-marked  race  (or  species).  It  still  shows 
some  of  the  chief  characters  of  superans :  the  large  ears,  broad 
horse-shoe,  and  short  tail ;  but,  to  judge  from  the  metacarpals 
(the  forearms  are  broken),  it  is  decidedly  smaller,  it  would  seem 
still  a  little  smaller  than  ^A.  a,  tener,  and  the  tibia  is  very  short. 
The  skull  is  so  much  damaged  that  I  have  only  been  able  to 
examine  the  teeth  and  the  lower  jaw. 

13/.  Rhinolophus  afpinis  Horsf.,  typicus. 

Rhinolophus  affinis  Horsf.,  Zool.  Res.  Java  (1824),  pi.  [7], 
figs.  A,  B. 

Rhhwlophtis  affinis  (partim)  Peters,  1.  s.  c.  (1871);  Dobson, 
1.  8.  c.  (1878). 

I  am  unable  to  give  a  definite  diagnosis  of  this,  the  **  typical," 
form  of  Rh,  affinis,  having  seen  only  one  very  old  skin  (the  type) 
and  a  fragment  of  the  skull,  representing  the  facial  portion  and 
the  tooth-rows.  But  these  are  sufficient  to  show,  first  of  all,  of 
course,  the  specific  characters  (pandurate  sella,  lengthened  III.', 
dentition,  <S^.) ;  secondly,  that  this  form  is  quite  different  from 
any  of  its  next  neighbours,  on  Sumatra  and  the  Malay  Peninsula 
(superans),  on  the  N.  Natunas  (nesites),  or  on  Lombok  (priTiceps). 
The  horse-shoe  seems,  allowing  for  some  shrinkage,  to  be  quite 
as  narrow  as  in  Rh,  a,  himalayamis ;  the  nasal  swellings,  too,  are 
it\A  narrow  as  in   himalnyantis  and   tener.     Bat,  although  the 
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specimen  is  slightly  smaller  than  the  smallest  example  of  hinia- 
lai/anii8  I  have  seen,  the  tibia  is  fuUj  as  long  as  (if  anything,  a 
trifle  longer)  than  in  the  very  largest  of  these  latter.  On  the 
whole,  I  have  but  very  little  doubt  that  Rh.  a,  typicus  will  prove 
to  be  much  more  closely  related  to  the  Burmese  and  Himalayan 
forms  than  to  any  of  the  others.  This  would  be  an  additional 
evidence  of  the  closer  connection  l^etween  the  fauna  of  Java  and 
that  of  Indo-China  and  the  Himalayas — closer  than  between  Java 
and  the  geographically  nearer  Sumatra,  Malacca,  and  Borneo. 
DistrUmt  ian .  Java . 

13^.  Rhixolophus  affinis  prixceps,  subsp.  n.  (Plate  III. 
fig.  13.) 

Diagnosis,  External  chai-acters :  General  size  moderate ;  tail 
shoi-t;  but  largest  in  the  size  of  the  horse-shoe  and  ears,  and 
the  length  of  the  tibia.  Skull,  na^  swellings,  tooth-rows :  the 
extreme. 

Ti/pe,  S  ad.  (in  alcohol).  Lombok,  Julv  1896.  Collected  by 
A.  Everett,  Esq.     Brit.  Mus.  no.  97.4.18.13. 

Remarks,  Placed  side  by  side  with  Rh.  a,  himalayanus,  this  form 
is  strikingly  different ;  the  horse-shoe  is  no  less  than  \  broader 
than  the  broadest  in  himalayamis,  and  the  skull  is  distinguishable 
at  a  glance  by  its  excessive  width  and  the  ver}'  broad  nasal 
swellings.  But  it  must  be  remembered  that  superans  leads,  not 
up  to,  but  decidedly  in  tlie  direction  of,  princeps,  and  we  do  not 
yet  know  the  exti-eme  limits  of  individual  variation,  either  in 
superans  or  in  2)Hnceps. 

When  considering  the  geographical  races  *  of  Rh,  a  finis  from  a 
more  general  point  of  view — and  excluding  "  typicus"  omng  to  the 
peculiar  geological  history  of  Java,  as  well  as  nesites,  owing  to  its 
having,  probably,  been  influenced  by  somewhat  exceptional  con- 
ditions, far  away  on  the  small  isolated  N.  Natunas, — the  following 
rule  vn\\  be  observed  :  the  more  southern  or  south-eastern  the 
habitat,  the  longer  the  ears,  the  broader  the  horse-shoe,  the  longer 
the  tibia,  the  larger  the  skull,  the  broader  the  nasal  swellings, 
and  the  longer  the  tooth-rows. 

14.  Rhixolopiius  februm-equixum  Schreb.  (Plate  IV.  tigs. 
14,  15.) 

Diagnosis.  Selbi  pandui-ate.  p'*'  completely  external  or  wanting. 
Ears  more  than  20  mm.  Width  of  horse-shoe  less  than  10  mm. 
Forearm  528- 63  mm.t 

Details,  The  fen^nm-eqninum  type  originated  ivom  a  Bat  in  all 

*  I  am  unacquainted  with  Dobson's  Rh.  andatnan^nsis  (J.  A.  S.  6.  xli.  pt.  ii. 
(1873)  p.  337).  The  only  specimen  known  is  in  the  Calcutta  Museum.  It  seems  to 
be  a  looU  representative  of  the  affinis  type. 

t  The  first  and  second  characters,  combined,  are  sufficient  to  distiuguisli  ferrum- 
equinnm  from  all  Oriental  species  of  this  K^oup.  The  others  are  added  to  prevent 
confusion  with  those  Ethiopian  species  of  the  present  group  which  also  have  the 
sella  pandurate  and  p- external  or  wanting  {cJivoivs,  darIinffi,acrotii;  an^r  and 
dtckfni),  \ 
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e$»ential  pointB  similar  to  Rh,  affinis.  It  agrees  with  the  now 
existing  affinis  in  the  pandurate  sella  and  the  prolongation  of 
m.*.  But  it  is  considerably  higher-developed,  chiefly  in  the 
following  respecter  (1)  the  dentition;  (2)  the  wing-structuro ; 
(3)  tlie  length  of  the  tail ;  (4)  the  beginning,  or  complete,  reduction 
of  the  lateral  mental  grooves ;  (5)  the  general  size. 

The  peculiar  prolongation  of  the  second  phalanx  of  the  third 
finger,  described  above  under  Rh,  ciffinisj  is  preserved  in  Rh.ferri(.m- 
equimun :  III.^  is  moi*e  than  (oi*,  extremely  rarely,  at  least  ecjual 
to)  1|  the  length  of  III.\  Also  tV.^  is  lengthenedj  i.e,  more  than 
1|  of  IV. * ;  it  is  an  interesting  fact  that,  in  this  particular  point, 
Rh.femini'equinwni  (all  races)  agrees  with  Rh,  affinis  himaHayanus, 
but  not  with  any  of  the  other  razees  of  affinis.  Besides  these 
two  characters,  which  are  simply  inherited  from  an  affinisAike 
ancestor,  there  is  an  important  modification  in  another  part  of 
the  vring,  to  which  we  have  no  parallel  in  any  of  the  foregoing 
forms*,  viz.  a  chatige  in  the  proportionate  h^igth  of  the  thirds 
fourth,  and  fifth  metacarpals,  as  shown  in  the  subjoined  table :   - 


All  the  forgoing  species 
(&i examples) 

Forearm. 
...     1000 

3rd  meta- 
carpal. 

715 

4th  meta- 
carpal. 

739 

5tli  meta- 
carpal. 

710 

Bk.ferrum'equittum 
(all  races;  121  examples) ... 

..     1000 

614 

7*^ 

743 

This  table  shows: — (1)  In  all  the  foregoing  21  forms  of  this 
group  the  fourth  metacarpal  is  but  very  little  longer  than  the 
third  (24  mm.,  for  a  supposed  length  of  forearm  of  1000  mm.), 
and  the  fifth  metacarpal  is  piuctically  of  the  same  length  as  the 
fourth  t.  (2)  In  ferrum-equinum  a  considerahle  shortening  oft/te 
third  metacarpal  has  taken  place  ;  at  the  same  time  a  much  smaller 
reduction  of  the  fourth  metacarpal  ha.s  occurred,  so  as  to  make 
the  fifth  metacarpal,  slightly  but  decidedly ,  the  longest  of  all. 

The  tail  is  pi-opoi-tionately  longer  than  in  the  foregoing  special, 
being,  on  an  average,  in  the  eastern  races  of  ferrum-equinum 
{nippofij  tragalus,  regtdus)  exactly  Ij,  in  the  typical  form  1^, 
the  length  of  the  lower  leg,  whereas  proximtts,  in  this  point  (a.s 
well  as  geographically),  is  intermediate  between  the  eastern  and 
western  races  J. 

In  all  the  foregoing  forms,  without  exception,  there  ai-e  three 

*  But  there  is  an  exact  parallel  in  an  Ethiopian  species,  of  the  affinU  type,  viz. 
JU.  darliugi  (see  the  "General  R^narks,"  below,  p.  118). 

t  It  would  only  have  made  the  table  more  complicated  if  I  had  given  separato 
ciphers  for  all  the  foregoing  species.  The  only  difference  (and  an  exceedingly  snuill 
one)  is  that  in  simpler,  megaph^llnSy  tnmcatM,  nanuB,  eelebennt,  bomeettMU,  virgo, 
and  mnla^HUM  the  fourth  metacarpal  is,  almost  always,  a  mere  trifle  longer  than  the 
fifth ;  in  nereie,  etheno,  rouxu  thomaei,  and  affinis  a  mere  trifle  shorter  than  the 
fifth.  However  small  this  diflerence  is,  it  is  evidently  the  first  faint  trace  of  the 
modification  definitely  carried  out  \n  ferrum'equinum  :  the  fourth  metacarpal  always 
shorter  than  the  fifth. 

X  It  is  hardly  necessary  to  say  that  a  short  tail  cannot  be  a  primitive  character  in 
the  order  Chiroptera,  taken  as  a  whole.  Hut,  for  some  reason  or  other,  we  find  in  the 
most  primitive  apecies  of  the  genus  Rhinolopkus  a  very  short  tail ;  in  the-liigher 
fonns  of  the  present  group  we  see,  again,  a  lengthening  of  the  tail. 
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vertical  grooves  on  the  front  of  the  lower  lip.  In  the  eastern  races 
oi  fermmrequinum  {nippon^  tragcUus^  regidus)  sometimes  exactly 
the  same,  but  very  often  the  lateral  grooves  are  more  or  leis 
reduced ;  in  the  western  races  {proQinmus^  typieue^  checurus)  they 
have,  as  a  rule,  almost  or  quite  disappeared  *. 

As  to  the  general  size,  the  eastern  races  are,  as  it  seems,  always 
larger  than  any  form  of  afiinis ;  proximus  and  typume  at  least  on 
an  average  so ;  while  obscurua  is  nearly  of  the  same  size  as  (iffinis 
himalaya/nue. 

The  remaining  external  chaiucters  need  only  a  brief  record : — 

The  supplementary  leaflet  is  slightly  more  reduced  than  in 
affinis,  and  more  closely  united  to  the  upper  lip ;  this  latter  it  is 
(more  than  the  reduction)  which  makes  it  less  diistinctly  visible. 
The  posterior  connecting  process  is  more  lengthened  in  antero- 
posterior direction,  also  a  Uttle  more  projecting,  but  quite  rounded 
off  at  the  summit.  But,  curiously  enough,  in  one  specimen  (from 
Transcaspia)  I  find  the  process  quite  as  in  affinis  (in  all  other 
specimens  from  W.  Asia  it  is  normal).  The  lancet  has  a  marked 
tendency  towards  assuming  a  hastate  shape,  rather  than  a  cuneate, 
the  extreme  tip  being,  generally,  long  and  slender ;  but  sometimes, 
and  both  in  the  eastern  and  we^m  races  (though  more  often  in 
the  former),  individuals  are  found  in  which  the  lancet  is  almost 
cuneate,  as  in  affinis, — These  two  individual  variations  are  worth 
noticing,  as,  both  of  them,  pointing  back  to  affinis. 

The  ears  are  somewhat  modified :  more  attenuated  below  the 
tip,  and  more  pointed. 

The  plagiopatagium  is  inserted  on  the  tai'sus,  on  the  base  of  the 
metatarsus,  or  about  1  mm.  above  the  ankle-joint.  But  in  one 
individiial  (from  Cyprus)  it  is  inserted  no  less  than  6  mm.  in 
front  of  the  ankle-joint.     It,  again,  i^ecaUs  JRh,  qffi/nis. 

Colour,  A  small  series  of  skins  from  Tessin,  Switzerland,  affords 
some  information  as  to  the  difference  in  colour  depefident  on  the 
age  of  the  individuals ;  all  the  specimens  ai*e  of  the  same  sex,  from 
the  same  locality,  and  the  same  month  : — 

(1)  Two  full-grown,  but  younger  individuals  (females, 
December);  distal  epiphyses  of  metacarpals  ossified,  but  teeth 
unworn ;  they  are  probably  about  six  months  old : — Upper  side 

*  According  to  Blaiifonl  (J.  A.  S.  B.  Ivii.  pt.  ii.  no.  3  (18S8)  p.  263),  Bk,  tragatut 
Hodgs.,  regarded  by  him  as  a  distinct  species,  and  corresponding  to  what  is  Iwre 
called  the  eastern  races  of  ferrum-Muinumf  has  three  mental  grooveiiferrum-^quimtm 
one  only.  If  this  were  so,  I  should  have  no  objection  to  separating  Bk.  tragatnu 
specifically  from  ferrum-equinum.  But  there  is,  in  this  as  in  other  respects,  a 
complete  intergradation.  The  details  are  these :— (1)  "  BM.  tragatu*  "  (10  spirit- 
specimens)  :  in  three  individuals  (Kashmir,  Almora,  Daneeling)  the  three  grooves 
are  perfectly  distinct;  in  three  (Masuri,  Nepal)  the  lateral  grooves  are  less  distinct 
than  the  central  one ;  in  two  (Nepal)  they  are  so  far  on  the  way  towards  obliteration 
that  it  requires  close  examination  to  discover  them ;  in  the  two  remaining  (Shanghai) 
they  are  still  more  reduced.  (2)  BM.ferrunuequitmm  («.  9tr.) :  rather  often  traoea 
of  the  lateral  grooves  are  easilv  observable ;  a  number  of  individuals  before  me,  from 
various  places  in  Europe  and  W.  Asia,  have  either  a  slight  depression  or  a  short 
linear  groove  on  either  side  of  the  central  one ;  in  a  specimen  from  Tiibingen  (one 
instance  only,  among  several)  they  are  at  least  not  tnore  obliterated  than  in  two 
"  traffatut"  from  Nepal  and  two  "  nippou  "  from  Shanghai. 


1905.]  OF  THE  QBNUS  BHINOLOPUUS.  109 

greyish  *'  diub/'  lighter  on  the  head  and  neck ;  ba8e  of  hairs  '^  ecru- 
drab";  a  strongly  marked,  dark  brown  horse-shoe  patch ;  under  side 
almost  "  ecru-drab  "  on  throat  and  breast,  very  light  "  drab  "  on 
beUy. 

(2)  One  (female,  December) ;  teeth  almost  unworn ;  must  be  very 
nearly  of  the  same  age  as  (1) : — Intermediate  in  colour  between 
(1)  and  (3),  but  nearer  to  (3). 

(3)  Three  <»g^  individuals  (females,  December) ;  teeth  worn ; 
two  of  them  are  at  least  1  j  years  old,  the  third  (teeth  very  much 
worn)  still  older : — Upper  side,  a  shade  of  brown  which  might  be 
described  as  "  mars-brown  "  with  a  pronounced  tinge  of  "  drab  " ; 
base  of  hairs  light  "ecru-drab";  scarcely  any  indication  of  a 
horse-shoe  patch ;  under  side  light  "  wood-brown  "  with  a  tinge  of 
"  ecru-drab." 

In  a  series  from  the  Hautes-Pyr^n^es  (Januar}')  I  find  the 
same  differences  in  colour,  but  have  not  been  able  to  verify  the 
comparative  age  of  the  individuals  by  means  of  the  skulls. 

Three  skins  from  Minorca  (spring)  are  like  the  aged  Swish 
individuals  or,  if  anything,  a  trifle  lighter.  The  teeth  are  worn, 
showing  the  animals  to  be,  probably,  at  least  about  two  years  old. 

Skins  of  aged  individuals  from  England  are  indistinguishable 
from  Swiss  specimens  of  a  like  age.  A  very  young  (not  full- 
grown)  example  from  Somerset  is  quite  like  the  younger  (greyish - 
drab)  individuals  from  Switzerland. 

As  a  general  conclusion :  young  individuals  are,  broadly 
speaking,  dark  grey,  old  individuals  brown  ;  the  colour  of  the 
young  animal  is  retained,  at  least  in  some  individuals,  till 
December,  beyond  the  time  when  the  epiphyses  of  the  metacarpals 
have  become  ossified.  For  those  who  have  an  opportunity  to 
watch  these  Bats  in  the  caves  during  the  winter,  it  would  be  an 
object  of  some  interest  to  ascertain  how  the  colour-change  is 
effected,  by  a  moult  or  by  a  recolouring  of  the  hairs. 

SkuU.  The  essential  characters  as  in  Bh.  a  finis,  the  general 
shape  hardly  different,  but  as  a  rule,  of  course,  the  skull  is  larger. 
The  four  anterior  swellings  are  slightly  more  differentiated ;  the 
median  ones  almost  circular  in  outline,  the  lateral  ones  oblong. 
Chief  character :  the  much  longer  palatal  bridge :  very  nearly  \ 
the  length  of  the  mazillar  tooth-row,  a  little  more  or  less,  but 
never  so  short  as  \  the  tooth-row  (as  in  afinis). 

DentUian.  p,  external  and  exceedingly  small,  or,  veri/  often,  lost, 
also  in  younger  individuals,  p,  and  p^  in  contact,  p'  completelj/ 
external,  extremely  small,  not  rarely  lost,  also  in  younger 
individuals.  Upper  canine  and  p^  not  only  in  contact,  but  their 
emgula,  as  a  rule,  eonsidercMy  overlapping  each  other  (the  cingula 
of  p*  being  external  to  that  of  the  canine). 

Afeasurements.  On  p.  115. 

Distribution,  From  S.  China  and  Japan,  through  the  Himalayas, 
the  Mediterranean  Subregion  (exclusive  of  Egypt),  and  Central 
Europe  to  S.  England. 

Geographiad  races.  There  are,  at  least,  six  forms  of  RL/emnn- 
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tquinumy  three  eastern  {nippon,  tragattis,  regtUus),  and  three 
western  (proocimus,  the  typical  form,  and  chscurus).  They  are 
sufficiently  differentiated  to  need  technical  names,  but  in  no 
respect — in  the  external  characters,  in  the  skull,  in  the  dentition — 
is  there  a  sharp  **  hai-d-and-fast "  line  between  them : — 

In  the  extreme  east  (8.  China  and  Japan)  we  find  a  Bat  (nippini) 
of  modenite  size  and  w4th  rather  small  teeth ;  the  dentition,  too, 
has  remained  on  a  rather  primitive  stage  of  development ;  but  the 
horse-shoe  and  nasal  swellings  are  very  broad.  Some  of  these 
peculiaiities,  viz.  the  broad  horse-shoe  and  nasal  swellings,  are 
pre8er\'ed  in  the  Central  Himahiyan  trayalnSj  but  the  geneiid  size 
of  the  animal  Ls  inci-eased,  the  skull  and  teeth  xery  lai'ge,  the 
dentition  more  highly  developed.  This  latter  charactei-  i^eaelies  a 
climax  in  the  next  form,  reffuliis^  fi*om  the  N.W.  Himalayas,  but 
at  the  same  time  the  horse-shoe  and  nasal  swellings  are  markedly 
narrower;  in  this  respect  regvlus  evidently  shows  tendencies 
towards  the  western  itices,  as  also  might  In*  ex^iected  fix)m  it*< 
habitat.- -The«e  three  Bats  constitute  what  1  call  the  ** eastern'* 
races  o{  fen^um-equinnm.  The  geographical  line  separating  them 
from  the  western  races  must  be  drawn  somewhere  between  Masuri 
and  Oilgit,  at  the  border  between  the  Oriental  and  Palwarctic 
Regions.  East  of  that  line  the  individuals  are  yeneralli/  larger, 
with  bi*oader  horse-shoe;  the  lateral  mental  grooves  not  rc^eh/ 
fully  develope<l ;  the  tail  on  an  average  only  1^  the  length  of  the 
lower  leg. 

Passing  from  Masuri  (still  reg^dits)  to  Gilgit,  on  the  exti-eme 
north-western,  "  Palaearctic "  side  of  the  Himalayas,  we  find  a 
form  (proximns)  with  small  and  slender  skull,  naiTOwer  horse- 
shoe and  nasal-swellings ;  which  give  it  a  decidedly  "  western  " 
aspect,  and  contrast  it  with  it«  eastern  neighbour,  regidus ; 
but  it  has  i*etained  the  somewhat  shorter  tail  characteristic 
of  the  eastern  races.  The  typical  form  has  got  rid  also  of  this 
reminiscence,  but,  as  a  matter  of  fact,  also  in  tliis  I'ace  now 
and  then,  though  rarely,  individuals  occur  which  "fall  back"  to 
the  shorter-tailed  eastern  stage.  The  typical  form  leads  to  the 
generally  smaller,  extreme  south-western  race  (obscitrtis :  Spain, 
Algeria). 

A  closer  study  of  these  voces,  as  compared  with  the  Ethiopian 
Hh,  augur  and  Hh,  deckeni,  will  throw  some  light  on  the  past 
history  of  the /errum-equinum  type  (see  the  **  Genei-al  Remarks*' 
on  the  simplex  group,  below,  p.  118). 

14  a.  Rh INOLOPH us  FERRUM-EQUiNUM  NIPPON  Temm. 

Hhinolophus  nippon  Temminck,  Mon.  Mamm.  ii.  8*  monogi\ 
(1835)  p.  30  a;  Temminck  &  Schlegel,  Fauna  Japonica  (1842), 
p.  14,  pi.  iii.  figs.  1,  2 ;   Peters,  MB.  Akad.  Berlin,  1871,  p.  312. 

Hhinolophus  femim-equinum  (partim)  Dobson,  Cat.  Chir. 
Brit.  Mus.  (1878)p.  119. 

Diagfioais,  Size  moderate,  horse-shoe  very  broad.  Skull  small, 
hut  with  rather  broad  nasal  swellings ;  tooth-ro^^s  very  short. 
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Details, — (1)  Compared  with  tragatus:  On  an  average  (as  a 
rule  also  absolutely)  markedly  smaller:  forearm  57*2-59*3  mm. 
{tragattis:  59-63);  but  the  horse-shoe  is,  nevertheless,  of 
the  same  excessive  breadth :  9-9*5  mm.  {tragaiua :  8*8-9*7), 
Skull  considerably  smaller  and  narrower,  but^(m  conformance 
with  the  broad  horse-shoe)  with  rather  broad  nasal  swellings: 
comparatively  as  broad  as  in  traga^is,  but,  owing  to  the  smaller 
size  of  the  skull,  not  absolutely  so.  Teeth  markedly  smaller,  the 
tooth-rows  shorter. 

(2)  Compared  with  regulus :  Of  approximately  the  same  size 
(or  nippon  rather  smaller),  but  horse-shoe  considerably  broader : 
9-9*5  mm.  (regulus  :  8*2-8*8).  Skull  generally  smaller  and 
narrower,  but  nasal  swellings,  nevertheless,  quite  as  broad  as 
in  regulua  (comparatively,  therefore,  decidedly  broader).  Tooth- 
rows  markedly  Sorter. 

(3)  Compared  with  the  western  i^aces:  The  broad  horse-shoe 
prevents  it  from  being  confused  with  any  of  the  western  forms. 

Colour.  As  in  adult  individuals  of  ferrum-equinum  from 
Europe  *.     No  quite  young  specimens  examined. 

Dentition  (5  skulls).  In  two  skulls  p,  is  present  on  both  sides ; 
in  two  (teeth  unworn)  on  one  side  only ;  in  one  (teeth  very 
slightly  worn)  lost,  but  the  alveoli  not  quite  obliterated,  p'  is 
present  in  all  skulls  examined.  The  cingula  of  the  upper  canine 
and  p*  not  only  less  completely  overlap  than  is  generally  the 
wise  in  the  other  races,  but  in  one  skull  the  two  teeth  are  very 
slightly,  in  one  quite  distinctly,  separated.  This  dentition  is 
decidedly  more  primitive  than  in  the  western  neighbours  of  this 
race,  tragaivs  and  regulus. 

Distribution,  S.  China  (Shanghai).     Pt.  Hamilton.     Japan. 

Remarks,  1  find  the  examples  from  Shangliai  and  Pt.  Hamilton 
(S.  of  Korea)  indistinguishable  from  those  from  Japan. 

146.  Rhinolophus  ferrum-equinum  tragatus  Hodgs.  (Plate 
IV.  fig.  14a,6,c,rf.) 

Rhinclophus  tragatus  Hodgson,  J.  A.  S.  B.  iv.  no.  48  (Dec.  1835) 
p.  699;  Peters,  MB.  Akad.  Berlin  (1871),  p.  312. 

Rhinolof^tvs  ferrum-equinum  (partim)  Dobson,  1.  s.  c. 

Diagnosis,  Size  largest,  horse-shoe  veiy  bitmd.  Skull  and 
tooth-rows :  the  extreme. 

Details, — (1)  Compared  with  nippon  :  see  this  form,  supra, 

(2)  Compared  with  regtdus :  On  an  average  larger,  with  mai-kedly 
broader  horse-shoe  (but  no  sharp  line  of  separation,  the  maxima 

*  Aocording  to  Temminck  the  fur  of  nippou  is  "  plus  long,  plus  abondamraent 
featrd,  ploi  soyeaz  et  moins  lustr^  "  than  'mferrum'Squi»um  from  Europe,  aiid  the 
eoloan  **diff6nnt  ^lemrat."  In  the  length  and  abundance  of  the  fur  I  am  unable 
to  find  any  tangible  difference  between  nippom,  tragatun,  tdkAfermm'e^uinnm.  \s 
to  the  oolooTB  (two  well-preeerved  skins :  Fcgi  and  Nikko),  it  is  quite  the  same 
aa  in  darker  individuals  of  tragatus,  and  this  again  as  in  fully  adult  individuals  of 
the  typical  firr»m-^mnmm ;  hid  side  by  side  these  Bats  are  indistinguishable  in 
cokrar. 
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of  regidus  being  equal  to  minima  of  trctgtUut),  Skull  generally 
larger,  and  with  broader  nasal  swellings. 

(3)  Ck>mpared  with  the  western  races :  The  large  size,  broad 
horse-shoe,  shorter  tail,  large  skuU,  broader  nasal  swellings,  and 
longer  tooth-rows  prevent  it,  in  most  cases,  from  being  confused 
with  any  of  the  western  forms. 

DeniUi<m,  In  one  only,  out  of  six  pairs  of  mandibles,  p,  is 
present  on  both  sides;  in  two  (teeth  unworn,  or  very  slightly 
worn)  on  one  side  (alveolus  disappeared  on  the  other  side);  in 
no  less  than  three  completely  wanting,  although  the  teeth  are 
either  quite  or  almost  unworn.  A  similar  high  development  of 
the  upper  teeth  (eight  skulls):  p^  present  in  five;  completely 
wanting,  and  alveoli  disappeared,  in  three  (teeth  unworn  or 
slightly  worn).  Gingula  of  the  upper  canine  and  p*  always  over- 
lapping.    This  is  unquestionably  a  higher  stage  than  in  nippon, 

hUtrihution,  Darjeeling.     Nepal. 

Tech7itcal  name,  Hodgson's  cotypes  of  Bh.  trctgctUta  (three 
examples ;  Nepal)  are  in  the  British  Museum. 

14  c.  Bhinolophus  ferrum-equinum  rbgulds,  subsp.  n. 

Rhinolophiis  ferrum-equinum  Hutton,  P.Z.  S.  1872,  p.  698. 

Diagnosis,  Size  rather  lai^e,  but  width  of  horse-shoe  moderate 
only.  Skull  large  and  broad,  with  lc«ig  tooth-rows,  but  narrow 
nasal  swellings. 

Details,  Compared  with  the  western  races:  The  lai^e  size, 
combined  with  the  short  tail,  will,  in  most  cases,  make  it  readily 
distinguishable.  The  skull  is,  almost  invariably,  lai^r,  the  tooth- 
rows  longer. 

Dentition  (4  skulls).  In  none  of  the  skulls  e2camined  could  I  find 
any  trace  of  the  lower  p„  although  they  all  have  the  teeth  unworn. 
In  two  skulls  p^  is  present,  in  two  completely  wanting.  Cingula 
of  the  upper  canine  and  p*  always  overlapping.  This  is  the 
highest  stage  ofdentiUo^h  in  any  race  of  ferrum-equinum  (in  the 
present  group  it  is  surpassed  only  by  Rh,  acrotis,  but  this  species 
is  an  Ethiopian  modification  not  of  the  ferrv/m-equinum  type,  but 
of  the  affinis  type). 

Type,  d  a<l*  (in  alcohol).  Masuri.  Collected  and  presented  by 
Capt.  Hutton.     Biit.  Mus.  no.  79.11.21.153. 

Distribution,  Almora.     Masuri. 

I4:d,  Bhinolophus  ferrum-equinum  PRoxiMus,  subsp.  n.  (Plate 
IV.  fig.  15.) 

Diagnosis,  Size  moderate,  horse-shoe  very  narrow,  tail  short, 
Skull  small  and  slender,  with  very  narrow  nasal  swellings  and 
short  tooth-rows. 

Details, — (1)  Compared  with  the  typical  form  :  Although  being 
of  the  same  size  as  the  larger  and  medium-sized  individuals  of  the 
typical  form,  prcximus  has  a  very  short  tail ;  in  so  far,  it  might, 
very  properly,  be  characterised  as  a  "  typical "  ferrwn-eqmwum 
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which  has  preserved  the  tail  of  the  eastern  races  {ef.  also  its 
geographical  habitat);  the  horse-shoe  is  remarkably  narrow. 
The  skull  very  small  and  slender ;  the  nasal  swellings  narrow, 

(2)  Compared  with  obscuma :  Larger,  but  proportionately  with 
narrower  horse-shoe.  The  skull  is  even  smaller  and  more  slender 
than  in  any  individual  of  obacwus  I  have  seen. 

(3)  Compared  with  the  eastern  races :  The  small  size,  combined 
with  the  very  small  horse-shoe,  distinguishes  it  sufficiently.  The 
skull  is  smaller  and,  especially,  more  slender,  the  nasal  swelUngs 
narrower,  than  in  any  of  the  eastern  forms. 

Dentition  (one  skull),  p,  and  p*  present.  Cingula  of  the  upper 
canine  and  p*  overlapping.  This  dentition  is  more  in  accordance 
with  that  of  the  typical  femim-equinum  than  that  of  reguhia^ 
showing  the  "  western "  character  of  proximus  (notwithstanding 
the  short  tail),  a  conclusion  borne  out  by  the  general  external 
aspect  of  this  Bat,  and  the  size  of  the  skull  and  the  tooth-rows. 

^^P^-  $  ^-  (i^  alcohol).  Gilgit.  Presented  by  Dr.  J,  Scully. 
Brit.  Mus.  no.  81.3.1.10. 

14  e,  Rhinolophus  pereum-equinum  Schreb.,  typicus. 
Le  fer-4-cheval  Daubenton,  M6m.  Acad.  Roy.  Sci.  Belg.  1759, 
pp.  377,  382,  pi.  15.  fig.  4. 

VespertUio  Ferrum  equinwm  (partim)  Schreber,  S'augthiere,  i. 

(1775)  pp.  174,  188,  pi.  62  (the  two  upper  figures). 
Ve^DertUio  equinua  (partim)  P.  L.  S.  Miiller,  Natursyst.,  Suppl. 

(1776)  p.  20. 

VespertUio  Ungvla  (partim)  Boddaert,  Elenchns  animalium,  i. 
(1785)  p.  71. 

VespertUio  Ferrum  equinvmtj  a.  major  Gmelin,  Linn.  Syst.  Nat. 
i.  (1788)  p.  50. 

VespertUio  Hippocrepis  (partim)  Schrank,  Fauna  Boica,  i.  (1798) 
p.  64. 

Rhinolophas  uni-hastatus  Geoffrey  Saint- Hilaire,  Descr.  de 
r%ypte,  ii.  (1812)  p.  132  ;  id.,  Ann.  Mus.  d'Hist.  Nat.  xx.  (1813) 
p.  257,  pi.  5. 

Bhinolophus  ferrwmrequinum  var.  germanicus  et  var.  italicus 
Koch,  Jahrb.  Ver.  Naturk.  Nassau,  1862-63,  pp.  522,  523  ♦. 

Rhinotophusferrum-equinum  (partim)  Peters,  MB.  Akad.  Berlin, 
1871,  p.  310 ;  Dobson,  Cat.  Chir.  Brit.  Mus.  (1878)  p.  119. 

Rhinchphus  libanoticuSy  conchi/er,  et  rufescens  **  Ehrbg.  et 
Lichtst.  Mspt."  Peters,  loc.  cit.  (1871)  (nomina  nuda). 

Diagnosis,  Size  moderate,  horse-shoe  rather  narrow,  tail  long. 
Skull  rather  small  and  slender,  with  narrow  nasal  swellings  and 
short  tooth-rows. 

•  Koch's  two  "  varieties  **  of  ferrum-e<ruinum  must  have  been  based  on  too  small 
a  materia],  or  there  mast  be  some  mistake  in  his  statements.  That  individuals 
from  S.  Europe,  >.  e.,  Europe  S.  of  the  Alps  (his  "  var.  italicus  "),  should,  generally 
speaking,  be  uii^ger  than  those  from  Europe  N.  of  the  Alps  (his  "  var.  germanicus  "), 
is  at  all  events  not  correct.  The  statement  that  var.  germanicus  is  **  iiber  den 
Riicken  mehr  braungrau  oder  aschgrau  gefarbt,"  whereas  var.  italicus  "stets  in  das 
Rothliche  neigt,"  raises  the  suspicion  whether  Koch  has  not  compared  immature 
individuals  from  Germany  with  fully  adults  from  Italy. 

Peoc.  Zool.  Soc.— 1905,  Vol.  II.  No.  VIII.  8 
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Details, — (1)  Ck)mpared  with  obscurtis :  the  subjoined  particulars 
will  make  the  difference  evident : — 

59  specimens  of  the  typical  form  have  been  examined  from  the 
following  localities  : — Transcaspia  (1) ;  Euphrates  Valley  (3)  ; 
Syria  (2);  Galilee  (2);  Cyprus  (2);  N.  Bulgaria  (n;  Trans- 
sylvania  (31);  Hungary  (1);  Moravia  (2);  Dalmatia  (2);  Turin 
(1) ;  Genoa  (1)  ;  Sicily  (2) ;  Switzerland  (Tessin  and  Geneva*  7) ; 
Tubingen  (1). 

Forearm,  in  these  specimens,  an  an  OAjerage  57*5  mm.  In  no 
less  than  44,  i.  e.  75  per  cent.,  the  forearm  measures  57  mm,  or 
more  (up  to  60*3  mm.) ; .  in  the  remaining  (and  quite  independent 
of  the  locality)  less  than  57  mm.  (down  to  53*5  mm.). 

Of  obscurus  31  specimens  have  been  examined  from : — Troubate, 
Hautes-Pyr^n^es  (8) ;  Cintra,  Portugal  (1) ;  Madrid  (3) ;  Valencia  t 
(12);  Minorca  (5);  Algeria  (2). 

Forearm,  in  these  specimens,  07i  an  average  55*5  mm.  In  no 
less  than  25,  i,  e.  81  per  cent.,  the  forearm  measures  less  than 

57  mm,  (down  to  52*8  mm.) ;  in  the  remaining  between  57  and 

58  mm.  Although  the  series  is  smaller  than  that  of  the  typical 
form,  the  facts  here  pointed  out  cannot  be  due  to  mere  chance ; 
the  contrast  is  too  well  marked. 

As  a  conclusion :  in  the  typical  form  the  forearm  measures 
generally  57  mm.  or  more ;  in  obscunis  almost  always  less  than 
57  mm. ;  maximum  of  obscunis  is  but  a  trifle  larger  than  the 
average  size  of  the  typical  form. 

(2)  Compared  with  the  eastern  races:  the  proportionately 
longer  tail  prevents,  in  almost  all  cases,  its  confusion  with  any  of 
these  races.  The  skull  is  rather  easily  discriminated  from  that 
of  tragatus  and  regvhis  {cf,  measurements,  p.  115),  but  I  fail  to  find 
any  point  by  which  to  distinguish  it  from  the  Japanese  nippon, 

British  specimens,  13  specimens  have  been  examined.  Forearm 
on  an  average  55*4  mm,,  i.  e.,  British  specimens  oi  ferrum-equinwni 
are  on  an  average  of  tlie  same  size  as  the  extreme  south-western 
(Spanish)  race,  Eh,f,  obscunis  t'  Of  the  13  specimens,  2  only 
have  the  forearm  57  mm.  long  or  more  (up  to  58  mm.,  quite  as  in 
obsciirus) ;  all  the  others  between  53*8  and  56*2  mm.  These  indi- 
cations require,  of  course,  verification  by  a  much  larger  series  §. 

Dentition  (11  skulls).  In  seven  skulls  p,  is  present  on  both  sides 
(teeth  in  very  different  stages  of  wear) ;  in  one,  on  one  side  only 
(teeth  worn);  in  three  (teeth  almost  unworn,  or  much  worn) 
completely  wanting  (no  alveoli),  p^  is  present  in  all  the  skulls 
examined,  two  of  which  are  of  very  aged  individuals.  Cingula  of 
the  upper  canine  and  p*  generally  more  or  less  overlapping,  but 
in  two  skulls  separated  by  an  extremely  small  interspace.  This 
dentition  is  almost  exactly  as  in  nippon, 

*  For  the  loan  of  some  Bats  from  the  neighbourhood  of  Genera  I  am  indebted  to 
M.  Oh.  Mottaz. 

t  A  very  elaborate  table  of  measurements  of  fourteen  Spanish  specimens  was 
kindly  sent  to  me  by  Prof .  A.  Cabrera  Latorre,  Madrid.  These  are  the  only  examples, 
dealt  with  in  this  paper,  not  examined  by  myself. 

t  Compare  with  this  Bh.  hipposidervt  tninutvif  below,  p.  142. 

§  To  keep  the  typical  form  uninfluenced  by  the  smaller  British  individuals,  I 
exclude  these  latter  from  the  table  of  measurements  on  p.  115. 
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Distribution,  From  Transcaspia  and  the  Euphrates  Valley 
through  Southern  and  Central  Europe,  exclusive  of  the  Spanish 
Peninsula. 

14/.  Rhinolophus  ferrum-equixum  obscorus  Cabrera. 

Rhiiwlophua  femim-equinum  obscurus  Cabrera  Latorre,  Mem. 
Soc.  Espan.  Hist.  Nat.  ii.  (1904)  p.  257. 

LHagnosis.  Smaller  than  the  typical  form. 

Details, — (1 )  Compared  with  the  typical  form :  see  above,  p.  1 1 4. 

(2)  Compared  with  the  Eastern  races  :  the  small  size,  combined 
with  the  narrow  horse-shoe,  make  it  readily  distinguishable.  The 
.skull  is  apparently  slightly  smaller  than  in  nippon. 

Dentition  (4  skulls).  As  in  the  typical  form. 

Distribution,  Spanish  Peninsula,  with  the  Baleai'ic  Islands. 
Algeria  *. 

General  Remarks  on  the  Rhinolophus  simplex  Group, 

The  place  of  origin, — Of  all  the  existing  forms,  the  Australian 
Rh,  megaphyllus  is  one  of  the  most  primitive  in  dentition.  But 
it  is  very  unlikely  that  the  Australian  Continent  has  been  the 
place  of  origin  of  the  group.  Rh,  megapkyUus  is  the  only 
Australian  species  of  the  whole  genus  \  this  might  suggest 
the  assumption  that  it  is  an  immigrant  into  the  country, 
rather  than  an  ancient  inhabitant :  secondly,  Australia  is  the 
extreme  eastern  border  for  the  group  (as  well  as  for  the  genus), 
no  species  being  known  from  the  islands  to  the  east  of  the 
Continent ;  it  would  probably  not  be  so,  if  Australia  had  been 
a  centre  of  dispersal  for  the  group :  thirdly,  megaphyllus  has  at 
least  two  characters  which  certainly  are  not  primitive — the  large 
nose-leaves,  and  (probably  as  a  consequence  of  that)  the  rather 
broad  nasal  swellings :  fourthly,  megaphyllus  looks  extremely  like 
an  enlarged,  continental  representative  of  the  Lombok  species, 
Rh.  simplex  (just  as  Rh,  rouan  is  the  larger,  continental  repre- 
sentative of  Rh,  bomeensis).  These  arguments  seem  to  support 
the  conjecture  that,  not  the  Australian  Continent,  but  the  "  Indo- 
Australian  Transitional  Tract,"  now  broken  up  into  numerous 
larger  and  smaller  islands,  and  still  inhabited  by  such  very  primi- 
tive forms  as  simplex^  truncatuSy  nanus,  celebensis,  and  borneenms, 
has  been  the  centre  from  which  the  group  spread  eastwards  and 
westwards. 

Differentiation  t. — The  ancestral  species  seems  to  have  divide<l 
into  two  branches,  an  eastern  and  a  western.  In  the  eastern, 
more  primitive  branch  the  sagittal  crest  does  not  reach  quite  so 
far  forwards  as  a  point  corresponding  to  the  middle  of  the  orbit ; 
in  the  western  the  tempoi-al  fossa  is  comparatively  a  little  wider, 
and  the  sagittal  crest  produced  fonvards  more  or  less  beyond  that 

•  The  tyi>e  of  Rk,  f.  obteurus,  in  the  Madrid  Museum,  is  from  Valencia,  Spain. 
As  will  he  seen,  I  take  the  name  in  a  wider  sense.  Valencia  specimens  were 
»;eparated  hy  Prof.  Cahrera,  as  a  distinct  subspecies,  mainly  on  account  of  a  difference 
in  the  ratio  hetween  the  length  and  breadth  of  the  horse-shoe.  In  a  largo  series  of 
ferrum-equinum  from  Europe  and  W.  Asia  there  is,  however,  no  small,  and  quite 
ndividual,  variation  in  this  respect.  f  Compai-e  the  diagram  on  p.  120. 


1905.]  OF  THE  GENUS  RHINOLOPHUS.  117 

point.  The  geographical  line  separating  the  two  branches  coin- 
cides with  the  line  separating  the  "  Austro- Malayan  "  from  the 
"  Indo-Malayan "  subregion  (Celebes  being  a  part  of  the  latter). 
The  eastern  branch  is,  as  yet,  represented  by  four  known  species 
Rh.  simplex,  megaphyllua,  tnmccUtcs,  and  nantts.  The  western  by 
all  the  others. 

The  further  evolution,  from  homeensia  U>  femmirequinvm,  has 
been  discussed  above,  and  is  summed  up,  in  the  briefest  possible 
form,  in  the  subjoined  diagram  (p.  120).  But  the  sketch  of  this 
group  would  be  deprived  of  some  of  its  most  instructive  features 
lip  the  Ethiopian  species  were  left  quite  out  of  consideration.  They 
belong  to  three  closely  related  types : — 

(1)  Ethiopian  species  of  the  bomeensis-stheno-rouxi  type, — 
Far  south  in  Africa,  in  Bechuanaland  and  Mashonaland,  we  find 
two  small  species,  Rh,  denti  and  simviUxtor,  described  quite 
recently*.  They  are  the  Ethiopian  represenicUives  of  the  hovne^xi- 
sis  type :  the  same  general  shape  of  the  skull ;  essentially  the  same 
dentition;  the  same  parallel-margined  sella,  with  a  faint  or 
almost  imperceptible  constriction  at  the  middle ;  the  same  style 
of  connecting  process;  the  same  proportionate  length  of  the 
fourth  and  fifth  metacarpals ;  even  the  same  length  of  the  tail,  <S^. 
But  there  are,  in  these  species,  three  characters  of  especial  in- 
terest, because  they  enable  us  to  determine  still  more  precisely 
their  phylogenetic  place :  the  nasal  swellings  (side  view)  are  more 
projecting  than  in  homeensis,  but  less  than  in  stheno ;  III.*  is 
lengthen^,  and  lY.*  somewhat  shortened,  as  in  this  species, — 
proving  that  they  have  originated  from  a  Bat  which  had  already 
traver^  a  part  of  the  distance  separating  bomeensis  and 
stheno.  The  dentition  is  on  a  slightly  higher  level  than  in 
bomeensis  and  stheno,  the  only  difference  being  that  p',  although 
still  in  the  tooth-row  (as  in  the  Oriental  species),  shows  a  distinct 
tendency  totoards  the  external  side. 

In  the  extreme  south  of  Africa  (Cape  Colony)  we  find  a  species, 
Rh,  capensis,  which,  quite  superficially,  looks  like  an  enlarged 
Rh,  simtdator.  It  is  an  African  representative  of  Rh,  rouoci :  the 
skull  is  to  such  a  degree  that  of  rouxi  that  it  would  be  hard  to  find 
any  tangible  difference,  even  the  measurements  being  practically 
the  same  (on  an  average  smaller  than  in  rouxi) ;  the  nose- lea v^ 
(sella,  process,  lancet)  are  the  same;  proportionate  length  of 
fourth  and  fifth  metacarpals,  of  tail  and  tibia,  the  same.  But 
the  dentition  is  somewhat  more  advanced :  p'  is  generally  ex- 
ternal, but  btill,  very  often,  a  quite  distinct  interspace  between 
the  canine  and  p*  indicates  its  former  place ;  III.^  is  somewhat 
lengthened.  In  short :  Rh,  capensis  is  a  **  Rh,  rouxi  "  which  in 
the  wing-structure  has  taken  a  coiu^e  towards,  in  the  dentition 
very  slightly  beyond,  the  affmis-ste^. 

(2)  Ethiopian  species  of  the  Rf^is-type, — On  the  coasts  of  the 
Red  Sea  we  find  a  species,  Rh,  divosus,  first  made  known  by 
Cretzschmar  from  Mohila  in  Arabia ;  I  have  seen  examples  from 

•  Tbomaa,  Ann.  A  Mag.  Nat.  Hist.  (7)  xiii.  (1901)  p.  386;  Andersen,  op.  cit,  (7) 
xiT.  (1904)  p.  884. 
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the  African  coast  of  the  Gulf  of  Aden.  It  is  the  dosest  existing 
relative  of  the  Hinnalaycm  Rh,  affinis :  the  same  shape  of  the 
skull ;  the  same  shape  of  the  sella,  of  the  connecting  process,  of 
the  ears ;  the  same  structure  of  the  wings  (also  the  same  lengthening 
of  III.^) ;  the  same  proportionate  length  of  the  tail.  But  it  is 
more  advanced  in  dentition  :  pg  is  not  only  external  (as  in  affinis)^ 
but  very  often  lost ;  p'*,  which  in  affinis  is  still  in  the  tooth-row, 
is  in  clivostis  external  and  very  small.  In  short :  Hh.  clivosus  is 
a  **  Rh,  affinis  "  vfith  ferrv/mrequinvAn  dentition. 

The  clivosus  type  has  found  its  way  very  far  into  the  Ethio- 
pian Region.  Rh.  darlingi  *,  from  Mazoe  to  Angola,  is  a 
modification  of  this  type  (as  proved  by  the  skull),  difiering  from 
clivostis  in  the  more  pronouncedly  pandurate  sella,  the  much 
broader  horse-shoe,  the  much  smaller  ears,  and,  by  far  the  mobt 
interesting,  in  the  shortening  of  the  third  meta>carpal.  This 
last  peculiai'ity  is  the  same  as  that  pointed  out  above,  under 
Rh.  ferrum  eqtcinti/ni :  in  the  wing-structure  Rh.  darlingi  differs 
from  Rh.  clivostis  quite  in  the  same  way  as  Rh.  ferrwm-equinit/ni 
from  Rh.  affinis.  It  is  a  suggestive  fact  to  find  this  peculiarity  so 
exactly  copied  by  the  South- African  species. 

Rh.  acrotisfy  from  Egypt  and  Eiythrea,  is,  externally,  very 
similar  to  Rh.  divosus ;  also  the  wing-structure  is  the  same.  But 
the  tendency,  in  divosus,  towards  an  obliteration  of  p,  and  p^  has 
been  further  developed  by  acrotis :  it  has  completely  lost  both  of 
these  teeth,  thus  being,  in  this  particular  respect,  the  highest 
member  of  the  whole  group.  Rh.  acrotis  is  a  **  Rh.  affinis  "  with 
a  dentition  still  more  advanced  than  in  femim-equinum  regulus. 

(3)  Ethiopian  species  of  the  ferrum-equinum  tt/pe. — Rh.  augur  t 
is  widely  distributed,  in  several  geographical  races,  over  the 
southern  part  of  the  Ethiopian  Region :  the  Orange  River  tract, 
Natal,  the  Lower  Zambesi.  It  is  tM  dosest  existing  relative  of 
Rh.  fermm-equinwm ;  the  skull,  the  nose-leaves,  the  wing-structure 
are  the  same  ;  but  the  dentition  is  a  trifle  less  advanced,  and  the 
ears  are  smaller. 

We  find  the  ferrum-equinwrn  type  also  further  northwards  in 
Tropical  Africa  (Mombasa) :  Rh.  deckeni ;  the  skull  and  dentition, 
and  all  external  characters  of  any  importance,  are  as  in  augur ; 
but  the  horse-shoe  is  broader. 

The  area  occupied  by  these  two  Ethiopian  representatives  of 
the  ferrum-equinum  type  extends,  broadly  speaking,  from  the 
Orange  River  to  Mombasa.  It  is  completely  cut  off  from  any 
other  region  inhabited  by  that  type  of  Bat ;  it  forms  a  large 
enclave  bordered  to  the  north  and  west  by  vast  tracts  where  no 
representative  of  femim-equinum  occurs;  we  must  go  so  far 
away  from  South  and  Equatorial  Africa  as  the  Euphrates  Valley, 
Syria,  and  Algeria  before  meeting  with  the  closest  relatives  of 
those  Ethiopian  species.  Thus  the  question  suggests  itself,  by 
which  way  the  fennim-equinum  type  reached  Tropical  Africa, 
and  why  its  range  there  is  now  so  peculiarly  insulate.     When 

*  Andersen,  Ann.  &  Mag.  Nat.  Hist.  (7)  xv.  (1906)  p.  70. 

t  Andersen,  op.  eit.  (7)  xiv.  (1904)  p.  454;  (7)  xv.  (1905)  p.  73. 

i  Andersen,  op,  eit.  (7)  xiv.  (1904)  p.  3oO. 
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ttying  to  answer  this  question,  the  following  facts  must  be  borne 
in  mind : — Firstly,  that  all  palieontological  evidence  is  wanting, 
which  detracts  from  what  we  know  about  the  affinities  and 
distribution  of  the  now  existing  representatives  of  these  Bats. 
Secondly,  that  the  ferrumrequinum  type  is  unknown  in  Egypt, 
as  well  as  in  the  whole  region  of  the  continent  north  of  British 
East  Africa,  and  that  we  have  no  reason,  of  any  kind,  to  believe 
that  it  ever  existed  there.  Thirdly,  that  we  have  to  account  not 
only  for  the  distribution  of  Rh,  cmgwr  and  deckeni  as  compared 
with  the  other  members  of  the  same  section  of  the  genus,  but 
also  for  the  presence  in  Tropical  Africa  of  representatives  of  the 
homeensis  and  rouxi  types,  and,  be  it  notice^,  representatives 
which,  without  exception,  are  more  highly  differentiated  than 
their  Oriental  allies.  These  facts,  so  far  as  they  go,  seem  to 
allow  of  no  other  satisfactory  explanation  than  this:  the  im- 
migration of  these  Bats,  as  of  so  many  other  Oriental  types  in  the 
Ethiopian  fauna,  has  taken  place  by  way  of  the  broad  tract  of 
land  which,  as  commonly  supposed,  in  a  geologically  late  period 
connected  Southern  Asia  with  the  African  continent.  In  the 
case  of  the /errum-equinum  type  this  explanation  would  make 
it  evident,  why  it,  though  vastly  distributed  in  South  and 
Equatorial  Africa,  is  absent  from  the  whole  north  of  the  con- 
tinent with  the  exception  of  the  extreme  north-western  (Medi- 
terranean) coast-region,  which  it,  no  doubt,  has  reached  from 
South-western  Europe,  since  the  Algerian  race  is  subspecifically 
indistinguishable  from  the  Spanish  form  {Eh.  f,  obscurus). 
In  the  case  of  the  bomeensis  and  rotixi  types  it  would  account 
for  the  fact  that  they  are  common  to  the  Oriental  and  Ethiopian 
Regions,  but  absent  from  the  whole  of  the  Palsearctic  Region. 
And  it  would  also  account  for  the  presence  of  the  genus  Ehino- 
lophua  in  the  Ethiopian  Region,  for,  as  I  shall  have  to  show  later 
on  in  this  paper,  all  the  Ethiopian  representatives  of  the  genus 
are  undoubtedly  of  Oriental  origin. 

Such  being  the  case,  I  am  able  to  draw  up  the  following 
rough  sketch  of  the  history  of  Rh,  aitgur,  deckeni,  and  their 
Oriental  and  Palsearctic  relatives  : — 

Hhe  fermm-equinum  type  has  originated  somewhere  in  South 
Asia;  we  find  there  the  long  series  of  more  primitive  forms 
which  lead  up  to  that  type,  whereas  in  the  whole  of  the  Ethiopian 
Region  there  is  not  any  species  with  which  it  can  be  brought  in 
genetic  connection.  The  ancestral  ^^/errum-equinum  "  broke  up 
into  three  branches :  a  south-western,  a  western,  and  an  eastern. 
The  south-western  branch,  which  had  spread  directly  from  South 
Asia  into  the  Ethiopian  Region,  was  cut  off  from  the  main  stem 
by  the  submergence  of  the  connecting  tract  of  land,  and  is  now 
differentiated  into  two  species — ^the  southern  Rh,  augur  and  the 
northern  Rh,  deckeni.  Both  of  them  have  retained  at  least  two 
"ancient"  characters:  a  slightly  more  primitive  dentition  (the 
upper  canine  and  p*  often  more  or  less  separated ;  p^  sometimes 
half  in  row*)  and   a  short  tail.      To  the  external  difference 

*  35  ilralU  of  Bh,  augur  (all  races)  have  been  examined  :~In  17  the  upper  canine 
and  p*  arc  more  or  less  separated,  in  7  in  contact,  in  11  more  or  less  overlapping 
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between  these  two  Ethiopian  species,  viz.  a  broad  horse-shoe  in 
deckeni  and  a  narrow  one  in  augvr,  we  have  a  parallel  inferruni' 
equinum :  a  broad  horse-shoe  in  nippon  and  tragalus,  a  narrow  one 
in  the  other  races.  The  western  branch  spread  over  South  and 
Central  Europe :  the  dentition  slightly  more  advanced,  the  tail 
lengthened.  The  third  branch  is  now  represented  by  what  I 
have  called  the  Eastern  races  of  ferrtim-equinum ;  all  of  them 
have  retained  the  short  tail ;  nipp<m  (which,  so  far  as  the 
dentition  is  concerned,  has  remained  on  a  relatively  less  advanced 
stage)  leads  through  trageUvs  to  regtdics,  in  which  the  dentition 
has  reached  the  highest  stage  of  development  found  in  any  race 
of  ferrwrn-equinum. 

According  to  this  the  mutual  affinities  of  the  species  of  the 
simplex  group  might  be  expressed  as  follows  t  (the  Ethiopian 
sjiecies  are  marked  with  an  asterisk)  : — 


^augur. 


^deckeni. 


^acrotii. 


\«gaphifUu$. 


{fepidM-gwup.)< 


each  other  at  base;  in^f^it  half  in  rote.  To  this  latter  I  find  no  parallel  in  any 
tpecimen  of  ferrum-equinum  (all  races)  I  have  seen,  and  in  4  skulls  only,  out  of  33, 
there  is  a  more  or  less  distinct  remnant  of  the  interspace  between  the  canine  and  p*. 
Of  Bk,  deckeni  I  have  seen  one  skull  only ;  the  dentition  is  as  in  many  specimens 
of  Bh,  augur :  c  and  p*  separated,  p^  external, 
t  I  give  the  diagram  the  form  of  a  genealogical  tree,  only  because  it  is  convenient  to 


1905.]  OP  THE  0ENU8  RHINOLOPHUS.  121 

II.  The  Rhinolophus  lepidusObow. 

Diagnoais.  Beisioccipital,  between  cochleae,  not  unusually 
narrowed.     Posterior  connecting  process  projecting  and  pointed. 

I  include  in  this  group: — (1)  All  the  forms  with  projecting 
connecting  process  comprised  by  Dobson  under  the  technical  name 
"  Bh,  minor  " ;  their  close  relationship  is  unquestionable ;  their 
differences  will  be  pointed  out  below ;  (2)  Hh.  acumincUua  and  its 
allies,  which  are  scarcely  more  than  giant  forms  of  the  lepidus- 
type ;  (3)  the  Hh,  hlaaii  and  (4)  /?A.  euryale  sections,  peculiarly 
modified  Ethiopian  and  W.  Palaearctic  representatives  of  the 
«it66ac?tiw-type.  The  two  former  sections  only  will  be  reviewed 
below ;  the  two  latter  will  be  briefly  mentioned  in  the  "  General 
Remarks"  on  the  group  (p.  135). 

Text-fig.  22. 


Side  views  of  nofte^leaveo,  showing  the  principal  forms  of  the  connecting  process 
in  the  Bh.  mmpUx  groap  (a)  and  the  Bh.  lepidus  group  (&,  e,  d). 

a.  Bh.  bomeensis  typieug ;  b.  Bh.  comutut  jmmilua ; 
c.  Bh.  monocero9 ;  d.  Bh.  empusa. 

As  this  is  a  first  attempt  to  disentangle  the  many  different 
forms  hitherto  confounded  with  Hordleld's  Rh,  minor,  the 
following  preliminary  remarks  are  necessary,  as  a  general 
guidance: — 

The  first  of  the  above-named  sections  (the  "  lepidua-^ection  "), 
viz.,  all  the  amaU  Oriental  and  E.  Palsearctic  Rhinolophi  which 
have  the  connecting  process  projecting  and  pointed,  fall  into  three 

show,  at  a  glance,  the  probable  interrelations  of  the  species.  As  sufficiently  einphasined 
in  the  foregoing  pages,  I  am  far  from  being  of  opinion  thaXferrum-equinwrn  is  derived 
from  the  now-exUting  affini9  (or  capensU  from  rouxi,  or  ttheno  from  bomeensi*,  &c.). 
Bat  ferrum'equinum  has  originated  from  a  Bat  which  had  the  more  essential 
characters  of  affinis  (besides  several  others,  unknown  to  us).  The  technical  uamen 
in  the  diagram  are,  in  other  words,  to  be  taken,  not  in  their  strict  specific  sense,  but 
as  names  of  the  seetiont  ("  types,"  "  branches  ")  of  which  the  species,  as  we  now  see 
them,  are  the  surviving  representatives. 
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natural  groups  (sub-sections) :  the  lepidtbs-type,  the  minor-type, 
and  the  subbaditis-type, 

I  propose  to  characterise  these  types  at  once.  It  will  enable 
me  to  confine  the  diagnoses  of  the  various  species  to  the  points  in 
which  they  differ  from  the  subjoined  genersd  characteristic. 

(1)  The  lepidus'type, — Chief  characters  :  skull  larger,  width  of 
bi-ain-case  about  7 '7-7 '8  mm. ;  connecting  process  (in  side  view) 
projecting  as  a  small,  erect  triangle  (not  curved  forwards  as  a 
sharply  pointed  "  horn  "). 

Description,  based  on  Jih,  lepidus  (Wynaad,  Mysore,  Indian 
Peninsula). — Supplementary  leaflet  as  in  simplex  and  its  allies. 
Horse-shoe  not  completely  covering  the  upper  lip ;  a  small  tooth- 
like projection  on  either  side  of  the  median  notch  ;  front  border 
sometimes,  not  always,  slightly  crenulate  (individual  variation). 
Sella  decidedly  broader  at  base  than  at  summit,  slightly,  but  quite 
distinctly,  constricted  at  middle,  narrow  at  summit :  there  is  a 
tendency  towards  producing  an  almost  subacute  summit  to  the 
sella  (compare  with  this  the  homeeiisis-tyi^ :  sella  broadly  rounded 
off,  or  even  truncated,  at  summit) ;  height  of  sella  3*2  mm. ; 
width  at  base,  at  constriction,  and  at  summit :  2, 1*8,  and  1*2  mm. 
Connecting  process  projecting  as  an  acute,  sometimes  only  sub- 
acute, triangle  beyond  the  summit  of  the  sella.  Lancet  strongly 
hastate,  about  3  mm.  long.     Three  mental  grooves. 

Ears  much  as  in  the  celehenaia-homeensis  type,  but  somewhat 
more  blunt- tipped. 

Wing-structure  quite  primitive,  L  e.  no  lengthening  of  III.*, 
this  phalanx  being  always  less,  and  very  often  much  less,  than  1 J 
the  length  of  III.* ;  no  shortening  of  the  third  metacarpal ;  fourth 
metacarpal  slightly  the  longest  (individually  it  may  fall  short  of 
the  fifth  by  a  fraction  of  a  millimetre).  This  wing-structure  is 
perfectly  like  that  of  Rh.  simplex  and  its  allies. 

Tail  slightly  longer  than  (individually  equal  to,  or  a  trifle 
shorter  than)  the  lower  leg.  Plagiopatagium  inserted  on  the 
ankle,  slightly  above  or  below. 

SkulL  General  shape :  the  simplex-bomeeiisis  type,  but  consider- 
ably  sm^aUer,  mth  smaller  teeth,  and  shorter  tooth-rows.  The 
orbital  cavities  (the  confluent  orbital  and  temporal  fossfe)  are 
shorter  and  narrower  than  in  borneenms,  the  zygomatic  arches, 
therefore,  less  projecting  laterally,  making  the  zygomatic  width  of 
the  skull,  as  a  rule,  only  equal  to,  or  even  a  trifle  smaller  than, 
the  mastoid  width.  These  peculiarities  combined  make,  as  a  rule, 
the  skulls  of  the  species  of  the  fepM?w«-type  rather  easily  distin- 
guishable from  those  of  the  bomeensis-tyi^, — Arrangement  of  the 
nasfil  swellings,  essentially,  as  in  bonieensis.  Palatal  bridge, 
on  an  average,  somewhat  less  than  ^,  but  more  than  \  the  length 
of  the  maxillar  tooth-row. 

Dentition,  Position  of  p,  (in,  or  external  to,  the  tooth-i'ow) 
**  vacillating."  p*  invariably  in  the  tooth-row.  This  dentition  is 
pi-ecisely  as  in  simplex-bomeensis. 

Species.  Bh,  lepidus,  monticola,  refidgens. 
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(2)  The  winor-type. — Chief  characters:  skull,  also  propor- 
tionately, very  small ;  width  of  brain-case  about  6*8-7'2  mm. ; 
connecting  process  of  the  lepidua-type  (text-fig.  22,  5,  p.  121). 

Description,  based  on  ^A.  comutus pumilus  (Loo-choo  Islands). — 
Nose-leaves  as  in  the  fepic?««-type,  but :  sella  narrower ;  height 
about  2'8  mm. ;  width  at  base,  at  constriction,  and  at  summit : 
1*7, 1*5,  and  1*1  mm.  Connecting  process  slightly  higher,  slightly 
more  acute,  but  of  the  same  general  shape. 

The  other  external  characters  as  in  the  lepidics-tj^, 

$SkuU,  Considerably  smaller ;  nasal  swellings  narrower.  Teeth 
smaller. 

DentUion,  As  in  lepidtM. 

Species.  Rh.  minor ^  camutuSf  "  miiiutue  "  (Miller,  nee  Montagu), 
^acilis. 

(3)  The  8ubbadiu8-type, — Chief  character:  connecting  process 
long,  slender,  very  sharply  pointed,  curved  forwards,  projecting 
like  a  small,  curved  "  horn  "  (text-fig.  22,  c,  p.  121). 

Nose-leaves,  and  other  external  characters,  much  as  in  minor ^ 
but  connecting  process  as  described  above ;  lancet  more  or  less 
approaching  the  shape  of  an  equilateral  triangle ;  length  of  sella 
about  2*4  mm. ;  width  at  bcu$e,  at  constriction,  and  at  simimit : 
1-7,  1-3,  and  0*9  mm. 

SkuU,  To  judge  from  fragments,  and  the  skull  of  a  quite  young 
individual,  much  of  the  minor-type. 

DentUion,  As  in  lepidus  and  ininor. 

Species,  Rh.  suhhadius^  monoceros. 

15.  Rhinolophus  lepidus  Blyth. 

Rhinolophus  lepidus  Blyth,  J.  A.  S.  B.  xiii.  pt.  i.  (June  1844) 
p.  486. 

RhitwlophtLS  minor  (partim,  nee  Horsf.)  Dobson,  Cat.  Chir. 
Brit.  Mus.  (1878)  p.  114. 

Diagnosis,  Skull  and  external  characters :  fe/ncf iw-type.  Larger : 
forearm  41*8-42  mm. 

Details,  This  species  differs  from  Rh,  monticola  in  its  broader 
nasal  swellings,  larger  size,  and  considei*ably  longer  metacarpals. 

Colour,  Ad.,  skin  :  Ganges  Valley ;  teeth  almost  unworn ;  two 
cJ  ad.,  in  alcohol :  Wynaad  ;  teeth  unworn.  General  colour  above 
between  "  wood-brown  "  and  "  cinnamon,"  lighter  on  the  anterior 
port  of  the  back ;  base  of  hairs  very  light  "  ecru-drab" ;  under  side 
"  wood-brown  "  or  tending  to  "  ecru-drab." 

DentUion  (three  skulls),  pj  external,  p^  and  p^  separated,  or 
almost  or  quite  in  contact,  p^  in  the  tooth-row,  with  a  well- 
developed  cusp,  pointing  inwards. 

Measurements,  On  p.  1 25. 

Distribution,  Indian  Peninsula :  Wynaad  (Mysore) ;  Granges 
Valley. 

Technical  name,  I  identify  this  Bat  with  Blyth's  Rh,  lepidus 
(to  which  I  find  no  reference  in  Dobson's  *  Catalogue '),  for  the 
following  reasons : — (1)  lepidus  belongs  to  this  group  of  the  genus, 
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as  proved  by  Blyth's  descnption  of  the  connecting  process,  "  still 
more  developed  [than  in  his  Rh,  ^ubbaditia]  and  obtusely  angulated 
behind " ;  the  words  "  still  more  developed "  mean,  evidently, 
"  bigger,"  not  extremely  slender  as  in  mbhadma.  (2)  The  types 
were  "  probably  obtained  in  the  vicinity  of  Calcutta  " ;  one  of  the 
specimens  in  the  British  Museum  is  from  the  Ganges  Yalley, 
therefore  in  all  probability  from  the  very  same  locality  as  the  types. 
(3)  The  colour,  as  described  by  Blyth,  agrees  very  well  with  that 
of  the  specimens  before  me.  (4)  The  forearm  was  stated  to  be 
"1|  inches"  (41*5  mm.);  the  longest  finger  "2|  inches" 
(57-2  mm.);  the  tibia  "above  |  inch"  (above  16  mm.);  all 
these  measurements  are  as  in  the  British  Museum  examples: 
forearm  41*8-42  mm,;  third  finger  58*3-59*1  mm.;  lower  leg 
16-17  mm.  These  facts  leave  no  room  for  doubt  as  to  the 
identification  of  Rh,  lepidvs, 

1 6.  Hhinolophus  monticola,  sp.  n. 

Rhinolophus  petersi  (errore*)  Hutton,  P.Z.S.  1872,  p.  700. 

Rhiiwlophua  minor  (partim,  nee  Horsf .)  Dobson,  ul  supra, 

Rhinolophas  s^jtbbadhis  (non  Hodgs.,  nee  Blyth)  Scully,  J.  A.  S.  B. 
Ivi.  pt.  ii.  (1887)  p.  244. 

Diagnosis,  Skull  and  external  characters:  lepidv^-type.  Smaller: 
forearm  about  37*5  mm. 

Details,  This  species  diffei's  from  Rh,  lepidus  in  its  narrower 
nasal  swellings,  somewhat  smaller  size,  and  considerably  shorter 
metacarpals.     The  horse-shoe  seems  to  be  narrower. 

Colov/r,  Unknown  (faded  in  alcohol). 

SkvU,  As  in  Rh,  lepickcs,  but  somewhat  smaller,  and  with 
narrower  nasal  swellings. 

Dentition  (two  skulls,  one  belonging  to  a  quite  young  individual). 
Pg  in  row  (skull  of  an  adult),  or  external  (yoimg).  p  and  p^  well 
separated,  or  almost  in  contact,  p''  in  row;  a  distinct  cusp, 
pointing  inwards. 

Measurements,  On  p.  125. 

Ti/pe,  (S  ad.  (in  alcohol).  Masuri.  Collected  and  presented  by 
Capt.  Hutton.     Brit.  Mus.  po.  79.11.21.151. 

17.  Rhinolophus  REFULGENd,>p.  n.    (Plate  lY.  fig.  16  a,  6,  c.) 

Diagnosis,  Skull  and  external  characters,  essentially  of  the 
lepidus-type.  But  brain-case  somewhat  higher  in  front,  making 
the  anterior  slope  of  the  sagittal  crest,  towards  the  postnasal 
depression,  somewhat  more  abrupt.     Forearm  40*6-41*5  mm. 

Details,  Very  nearly  of  the  same  size  as  Rh.  lepidus,  but  meta- 
carpals, also  proportionately,  somewhat  shorter;  tibia  shorter. 
The  horse-shoe  is,  if  anything,  slightly  broader. 

•  There  is  no  doubt  that  this  is  an  accidental  error.  Prof.  Peters  (who  determined 
Button's  Bats)  cannot,  possibly,  have  identified  the  specimen  here  under  considera- 
tion  (forearm  37*5  mm.)  with  "  Bh.  peterai  "  (forearm  of  tj-pe  61  mm.).  As  already 
pointed  out  above  (p.  97,  footnote),  the  laheh  must  have  be«n  confused ;  the  name 
"  Bh,  peferH  **  was,  probably,  intended  for  Mutton's  examples  of  BA,  rouxi. 
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Colour,  $  ad.,  skin ;  Perak ;  March ;  teeth  almost  unworn. 
Very  different  from  Rh,  Upidua.  General  effect  of  the  colour  of 
the  upper  side  :  a  dark  shade  of  "  Prout's  brown  "  with  a  tinge  of 
"  hair-brown."  On  closer  examination  the  fur  of  the  upper  side 
proves  to  be  composed  of  two  kinds  of  hair :  longer,  thinner,  straight 
hairs,  quite  black ;  and  somewhat  shorter,  crinkled  hairs  of  a 
**  hair-brown "  colour ;  the  mixture  of  the  colours  of  these  two 
kinds  of  hair  produces  the  general  effect.  Base  of  hairs  of  upper 
side  not  lighter  coloured.  The  fur  of  the  upper  side  has  a  silvery 
reflection  (iridescence).  Under  side  between  "broccoli-brown" 
and  "  hair-brown."  A  spirit-specimen  from  Selangor  ( S  ad., 
apparently  the  same  age)  is  of  the  same  colour. 

SkvU,  In  addition  to  the  characteristic  in  the  diagnosis :  the 
**  maidllar  width,"  across  the  antero-extemal  comer  of  m^  (a 
character  subject  to  exceedingly  small  individual  variation  in  the 
species  of  the  ^/nc^t^-section)  is  somewhat  larger,  giving  this  part 
of  the  skull  a  somewhat  broader  aspect :  6*5-6'7  mm. ;  in  leptdus 
6*2  mm.  Gap  in  front  between  the  maxillary  bones  somewhat 
larger. 

Dentition  (two  skulls),  p,  external,      p^  and  p^  almost  or  quite 

MeaeuremeMa  of  Rh.  lepidus,  monticola,  and  refulgens. 


1 

iZA.  lepidus. 

Bh,  fMmtieola, '  BJi,  refulgens. 

8  specimens,    1         ^  nd.         1    2  specimens, 
3  skulls.       1         Type.         ,       2  skulls. 

1 

Kara,  length 

Min.    Max. 

ram.    muL 
15-2    16-6 
11-6    12-2 
11*6    12 

1    Min.    Max. 
mm.          1     mm.    mm. 
1     16-7      ... 
,     12 

1        1Q.1 

„     greatest  breadth 

Noee-leaves,  total  length 

„         breadth  of  horse-shoe 
Forearm    

7         7-2     I          ?6^          !       7-5 
41-8    4a        1           37-5                40-6    41o 
30-8    81-2                28-7          1     283    292 
10-8    11-8                10-9          !      10-8    11-5 
15-8    161                14-2                14-2    15-3 
81       31-2     1           28-8                29-2    30^ 

9         9-2     1             8-3                  8-5      85 
10       10-2                  9-8                 9-6    10 
807    31-6                28             (     28-8    29*7 

9*8    10        i             9*2          1       9         9 

9-8      9-8                  9-8          1      10       10-2 
17       18-3     1             ...            1      16-7    19 
16*6    17        !           16*3                15*9    16 

3rd  metacarpal                   ..    . 

iiL^r!^;:: .::::::;;::::;:::: 

III.2    

4th  metacarpal 

'iV.«  

6th  metacaroal 

V.I..  .. 

V.5 

.Tail    

'  Lower  leg 

Foot  

8*3      8*7     1            7*7          ,       8*3               ' 

Skull,  total  length  

17-7      ...       j           16-8          ,     17-2    17-2 

8-1                   ...       8-4 

7*7      ...                  7-7          1                 7-8 

„      mastoid  width 

„      width  of  brain-case 

n      zygomatic  width 

8*7      ...                   8*2          '       8-3               ; 

„      sapraorbital  length 

4*6       6                      4-4           i        A-ft       s"       t 

„      width  of  nasal  swellings . . 
1  Mandible  

6  5 
111     11*5 

0*6      6*7 

7  7 

4-5                 4-8      4-8 

11                   11-4    11-8 

6-3                  6-3      6-8 

A'ft                        ftO        7'1 

Upper  teeth  . 

Lower  teeth 

1       --,--•-, 
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in  contact,  p'  in  row  ;  a  small  cusp,  pointing  inwards.  In  one 
specimen  there  is  an  extremely  narrow  space  between  p'  and  p^ 
(the  former  place  of  p'). 

Measurements,  On  p.  125. 

Type.  2  ad.  (skin).  Gunong  Igar,  Perak,  2000  ft. ;  March 
1 898.     Presented  by  A.  L.  Butler,  Esq.     Brit.  Mus.  no.  98. 1 1 .29.2. 

DistrUnUio7i,  Malay  Peninsula  :  Perak  ;  Selangor. 

18.  Rhinolophus  minor  Horsf. 

Ehinolophus  minor  Horsfield,  Zool.  Res.  Java  (1824),  pi.  [71, 
figs.  C,  D. 

Rhinolophus  pusillus  Temminck,  Mon.  Mamm.  ii.  8*  monogr. 
(1835)  p.  36,  pi.  29.  fig.  8,  pi.  32.  figs.  22,  23 ;  Peters,  MB.  Akad. 
Berlin,  1871,  p.  309. 

Rhinolophas  brevitarstis  Blyth,  Cat.  Mamm.  Mus.  Asiat.  Soc. 
(1863)  p.  24  (nomen  nudum)  ("  vicinity  of  Darjeeling  "). 

RhinolophiLS  minor  (partim)  Dobson,  ut  supra. 

Diagnosis,  Skull  and  external  characters :  mtwor-type.  Ears, 
tail,  and  tibia  shorter.     Forearm  37-38  mm. 

Details,  This  species  differs  from  Rh,  comuius  by  the  shorter 
ears,  tail,  and  tibia  {cf.  measurements).  The  forearm  is,  at  least 
on  an  average,  shorter. 

Colour,  (^  ad.,  skin;  Darjeeling;  November;  teeth  unworn. 
General  effect  of  the  colour  of  the  upper  side  very  much  as  in 
Rh,  refuJgenSy  though  perhaps  not  quite  as  dark ;  base  of  hairs 
light,  "  ecru-drab";  under  side  "  ecru-drab,"  darker  on  the  hinder 
belly  and  fianks. 

Dentition  (three  skulls).  p3  in  row,  almost  in  row,  or  external, 
pj  and  p^  well  separated,  or  almost  in  contact,  p*  in  row ;  a 
small  cusp,  pointing  inwards. 

Measurements,  On  p.  128. 

Distribution.  Darjeeling.     Siam.     Java  {cf,  remarks  below). 

Technical  nam^,  Horsfield's  type  of  Rh,  minor  is  in  the  British 
Museum. 

Rh.  pusillus'*, — The  figure  of  the  head  of  Rh,  pusiUus,  as  given 
by  Temminck,  proves  that  he  had  before  him  one  of  the  small 
species  of  what  is  here  called  the  lepidus  group  (shape  of  connect- 
ing process,  of  sella,  &c.).  The  only  question  is,  therefore,  to 
tvhich  species  the  name  pusiUus  belongs.  It  would  seem  to  be 
settled,  beyond  doubt,  by  Temminck's  statement  that  the  types 
were  brought  from  Java.  But  Dobson,  who  examined  these  types 
in  the  Leiden  Museum,  gave  the  rather  astounding  information 
that  they  are  "  undoubtedly  specimens  of  Rh,  hipposiderus  " !  t 
There  is  only  one  answer :  if  so,  an  interchange  of  labels  has 

•  Temminck,  ut  supra;  Dobson,  Cat.  Chir.  Brit.  Mus.  (1878)  p.  117;  id.  Rep. 
Brit.  Assoc.  1880,  p.  176;  Peters,  MB.  Akad.  Berlin,  1880,  p.  23. 

t  This  is  the  source  of  the  statement  that  Sh.  hipposiderus  should  occur  in  Java ; 
there  is  no  other  foundation.  The  range  of  Rh.  hipposiderus  has  its  extreme  eastern 
limit  in  Gilgit  (N.W.  Hinaalayas) ;  there  is  not  a  single  reliable  record  of  that  Bat 
from  the  whole  of  the  Oriental  Kegion ;  and  the  species  therefore  cannot  posatbly 
turn  up  again  in  Java. 


1905.]  OF  THE  GENUS  RHIN0L0PHU8.  127 

taken  place  in  that  Museum ;  for  the  Bat  figured  and  described 
by  Temminck  as  pimUtis  was  certainly  no  hipposiderus ;  among 
all  the  small  Rhinolophi  existing  it  would  be  difficult  to  find  a 
stronger  contrtut  to  Jih,  pusiUuSy  in  the  shape  of  the  connecting 
process,  than  Rh.  hipposiderua. 

Remarks.  From  Java  I  have  seen  one  old  skin  only  (the  type) 
and  a  fragment  of  the  skull,  representing  the  nasal  swellings  and 
the  teeth.  It  is,  of  course,  not  sufficient  to  prove  that  the  Java 
Bat  is  in  all  particulars  identical  with  that  from  Darjeeling ;  but 
the  nasal  swellings,  the  teeth,  the  connecting  process,  the  horse- 
shoe, as  well  as  the  measurements  of  the  wings  and  tibia,  are  the 
same.  If  not  identical,  they  are,  at  all  events,  extremely  closely 
related. 

19.  Rhixolophus  corxutus  Temm. 

Diagnoaia,  Skull  and  external  characters  essentially  as  in 
Rk,  minor.     Ears,  tail,  and  tibia  longer.     Forearm  38*8-41  mm. 

Deknla.  Of.  Rh,  minor, 

DiatribuMon,  Loo-choo  Islands,  and  Japan  proper. 

(reographical  racea.  There  are  two  races  of  Rh.  cornuttia,  slightly 
differing  in  the  general  size,  in  the  length  of  the  tail  and  tibia, 
and  in  geographical  habitat. 

19  a.  Rhikolophus  cornutus  pumilus,  subsp.  n.  (Plate  lY. 
fig.  17  a,  6,  c.) 

Rhinolophua  minor  (non  Horsf.)  Bonhote,  Nov.  Zool.  ix.  (1902) 
p.  626. 

Diagnoaia,  On  an  average  smaller :  forearm  38*3-39'7  mm. 

Detaila,  See  table  of  measurements,  p.  128. 

Colour,  S  ad.,  $  ad.,  skins ;  March ;  teeth  unworn.  Fur 
strongly  bicoloured,  i,  e,  base  of  hairs  strongly  contrasting  with 
the  tip.  General  effect  very  much  as  in  the  adult  Rh,  hippoaidents. 
Upper  side,  anteriorly  almost  **  broccoli-brown,"  posteriorly  next 
to  "  Front's  brown  " ;  base  of  hairs  extremely  light,  almost  white 
with  a  tinge  of  "  ecru-drab."  Under  side  "  ecru-drab,"  darker  on 
the  flanks. 

SkuU,  Quite  of  the  minor-type.  The  teeth  seem  to  be  a  mere 
trifle  smaller. 

DentUion  (three  individuals),  p,  external ;  p,  and  p^  completely 
in  contact,  p^  in  row,  but  the  space  between  the  upper  canine 
and  p*  narrower  than  in  the  lepidtia-type  and  Rh.  minor ;  cusp 
of  p'  so  extremely  minute  as  to  be  scarcely  observable  (teeth 
unworn),  and  the  tooth  itself  a  little  reduced  in  size. 

^I/P^'  $  ad.  (in  alcohol).  Okinawa,  Loo-choo  Islands,  March 
16th,  1902.  Presented  by  the  Hon.  N.  C.  Rothschild.  Brit. 
Mus.  no.  2.10.7.18. 

Distribution,  A  skin  (skull  very  incomplete)  from  Foo-chow 
(Swinhoe  leg. ;  Tomes  Collection)  seems  to  be  referable  to  this 
form. 
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19  6.  Rhinolophus  cornutus  Temm.,  typicus. 

Rhhiclophiis  €onnitu8  Temminck,  Monogr.  Mamm.  ii.  8*  monogr. 
(1835)  p.  37;  Temminck  <fe  Schlegel,  Fauna  Japonica,  p.  14 
(1842)  pi.  3.  figs.  3,  4 ;  Peters,  MB.  Akad.  Berlin,  1871,  p.  309. 

Rhiiioloph%i8  minor  (partim,  nee  Horsf.)  Dobson,  ut  supra. 

Diagnosis,  On  an  average  larger :  forearm  39*2-41  mm. 

Details,  See  table  of  measurements,  below.  To  judge  from 
three  spirit-specimens,  the  plagiopatagium  is  inserted  a ',  little 
higher  up  on  the  tibia  (1-3  mm.  above  the  ankle)  than  in  the 
foregoing  forms  of  this  group. 

Colour.  (1)  Tsu-sima:  S  ad.,  in  alcohol,  unfaded  ;  September; 
teeth  unworn.  As  Rh,  c.  ptimilus,  A  young  individual,  from 
Tsu-sima,  is  still  considerably  darker. 

(2)  Japan  proper :  one  skin,  three  spirit-specimens ;  t^eth  un- 
worn. Very  different;  extremely  like  Rh,lepidus,  if  anything 
still  a  trifle  lighter. 

SkuU,  Quite  of  the  minor  type ;   measurements  slightly  larger. 

Dentition  (five  skulls).  Pg  almost  in  row  (two),  or  external 
(three),     pjj  and   p^  well  separated  (two),  or  almost  in  contact 

Mea^surements  of  Rh.  minor  and  cornutus. 


Rh.  miner. 


I    3  specimeus, 
I        3  skulls. 


Bh.  cornutus. 


Ears,  length 

„     greatest  breadth     

Nose-leaves,  total  length    

„  breadth  of  horse-shoe 

Foi*earm    

3rd  metacarpal     

III.»  

illl.s  

4th  metacarpal 

ilV.i    

I1V.2    

I  6th  metacarpal 

I  V.» 

'  V.2 

I  Tail    ; 

Lower  leg 

Foot  

Skull,  total  length   

„     mastoid  width 

„      width  of  brain-case 

„      zygomatic  width 

„      supraorbital  length 

„      width  of  nasal  swellings 

Mandible  

Upper  teeth  

Lower  teeth  


Min. 
mm. 
15 


P7 

37 

26-8 

10 

13 

281 

7-8 

9 
26-8 

8-8 

8-8 
16-5 
16-2 

lo-7 

7-8 

7 

8 

4 

4 
10-4 

6-9 

6-2 


27-6 

10-8 
14-6 
29 

8-6 

9-8 
28 

9 

9-8 

16-5 


4-1 
4-2 
10-4 
6 
6-3 


I       pumilus. 
'l   3  specimens, 
r       2  skulls. 


Max. 

ram. 


I   Min. 

mm. 

16 
'    12-3 

I  11 

6-2 

,  38-8 

I  27-7 

I  10-7 

I  12-7 

'  27-7 
I      8 
,      8-7 

'  27-7 
I      9 
I      8-6 

t     18 
16-2 

!      8 


3-8 

l6'2 
5-7 
6 


Max. 
mm. 


39-7 

28-7 

11-4 

13-2 

29*5 

8-7 

9-2 

29-6 

9-6 

9-2 

17-2 

16 
7-8 
7-2 
7-9 
4 
41 

10-4 
6*7 
61 


f.  tyj^ica. 

6  specimens, 

6  skulls. 


Min. 
mm. 
16 
12 
11-2 

6-4 
39-2 
28-2 
111 
14 
28-8 

8-5 

9-9 
29 

91 
102 
21 
17-8 

8-3 
16 

8 

7 

7-8 

4-5 

4 
10-5 

6 

6-2 


Max. 

mm. 
17-5 
13 
12-6 

6-7 
41 
29*8 
11-6 
14-8 
30-7 

9 

10-3 
30*9 

9-7 
11-3 
22 
18-4 

9 
17 

8-2 

72 

8 

4-7 

4-2 
11*2 

6-3 

6-8 
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(three) ;  in  none,  completely  in  contact,  p^  in  row ;  a  well- 
developed  cusp,  pointing  inwards.  Upper  canine  and  p*  widely 
separated  ;  in  one  skull  there  Is  a  small  interspace  between  p"*  and 
p*  (the  former  place  of  p^). 

Distribution,  Japan  proper. 

Remarks,  In  general  size,  as  well  as  in  the  skull  and  dentition, 
the  Tsu-sima  Bat  agrees  with  the  typical  form ;  but  the  colour  is 
that  of  Rh,  c,  pumikts  *. 

20.  RniNOLOPHUS  gracilis,  sp.  n.     (Plate  IV.  fig.  18  a,  6,  c.) 
Rhinolophtts  minor  (partim,  nee  Horsf.)  Dobson,  vt  supra. 
Diagnosis,  Skull :    the  miVior-type.      Sella  parallel-margined  ; 

tail  extremely  short.     Veiy  small :  forearm  36*2  mm. 

Details,  This  is  an  aberrant  species  of  the  winor-type.  The 
connecting  process  is  quite  of  the  same  shape  as  in  the  foregoing 
species  (very  different  from  that  of  suhhadius).  But  the  sella  is 
parallel-margined,  as  broad  at  the  summit  as  at  the  base ;  by 
means  of  a  lens  (probably  not  without)  an  exceedingly  faint  trace 
of  a  constriction  can  be  observed  ;  the  summit  of  the  sella  is 
broadly  rounded  off,  as  in  homeeiisis,  not  with  a  tendency  towards 
a  subacute  shape,  as  in  the  foregoing  forms  of  this  group ;  length 
of  sella  2'8  mm. ;  width  at  base  1*8  mm.,  at  summit  1*7  mm. 
The  lancet  is,  considering  the  small  size  of  the  Bat,  remarkably 
long  (4  mm.),  with  the  lateral  margins  almost  straightly  converging 
towards  the  tip ;  it  recalls  the  lancet  of  Rh,  midas  and  hippo- 
siderus  (with  which  species  Rh,  gracilis  has  no  very  close 
affinity). 

The  tail  is  extremely  short  (13*5  mm.),  shorter  than  the  lower 
leg.     Plagiopatagium  inserted  a  trifle  above  the  ankle. 

The  colour  (a  little  faded  in  alcohol)  has  probably  been  rather 
like  that  of  Rh,  lepidvs, 

SkuU,  Quite  of  the  7mwor-type. 

Dentition  (one  skull).  Pj  external,  p^  and  p^  d  istinctly  separated . 
p*  in  row ;  cusp  extremely  minute  (unworn). 

Measurements,  On  p.  132. 

Typ^'  ?  ^^-  i}^  alcohol).  Malabar  Coast.  Purchased.  Brit. 
Mus.  no.  73.4.16.2. 

21.  Rhinolophus  subbadius  Blyth. 

Rhinolophus  suhhadius  Blyth,  J.  A.  S.  B.  xiii.  pt.  i.  no.  150 
(June  1844)  p.  486. 

Rhinolophus  garoihisis  Dobson,  J.  A.  S.  B.  xli.  pt,  ii.  no.  4 
(Dec.  22,  1872)  p.  337;  id.,  Mon.  Asiat.  Chir.  (1876)  p.  48,  text- 
figs.  a-c\  id..  Cat.  Chir.  Brit.  Mus.  (1878)  p.  115. 

•  I  have  examined  a  paratype  of  Gerrit  S.  Miller's  Rh.  minutus  (Proc.  Wash. 
Acad.  Sci.  1900,  p.  236),  the  type  of  which  is  from  the  Anambas  Islanas.  It  is  an 
offshoot  of  the  minor-type^  hot  undoubtedly  a  distinct  f^pecies,  differing  from 
Bk.  minor  (from  Daijecliiig)  in  having  the  brain-cn^e  decidedly  higher  in  front, 
giving  the  *.knll,  in  side  view,  a  very  characteristic  outline.  The  name  **  wt ««<«« " 
is,  however,  preoccupied  by  Montagu's  "  VespertiUo  minvivit,"  which  is  the  British 
form  of  Rh.  hippotidems,     Mr.  Miller  will  rename  the  Anambas  species. 

Proc.  Zool.  Soc— 1905,  Vol.  II.  No.  IX.  9 
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Diagnosis^  Subbadius-type  (cf.  p.  123).  The  smallest  species  in 
the  genus  :  forearm  34*2  mm. 

Details.  The  very  characteristic  shape  of  the  connecting  process, 
formed  as  a  long,  sharply  pointed,  slightly  curved  "  horn,"  pre- 
vents the  confusion  of  this  (and  the  next-following)  species  with 
any  of  the  foregoing  forms.  Also  the  shape  of  the  lancet  is 
peculiar :  short,  broad,  almost  as  an  equilateral  triangle ;  but  I 
doubt  that  this  character,  in  a  large  series,  will  prove  to  be  quite 
as  safe  a  guide  for  the  discrimination  of  the  species  as  the  shape  of 
the  connecting  process  ;  there  is,  in  all  species  of  Rhinolophus,  a 
little  more  individual  variation  in  the  lancet  than  in  other  parts 
of  the  nose-leaves.  The  sella  is,  essentially,  of  the  wt?ior-type 
(not  as  in  gracilis),  much  broader  at  base  than  at  summit ;  below 
the  constriction  the  margins  are  almost  parallel,  above  the  con- 
striction slightly  converging ;  the  summit  somewhat  more  subacute  * 
than  in  any  of  the  foregoing  species ;  tip  of  sella  bent  forwards. 

Plagiopatagium  inserted  a  trifle  above  the  ankle. 

The  colour  (a  little  faded)  is  probably  not  very  different  from 
that  of  Bh.  lepidus. 

SkuU,  Unknown.  I  have  seen  a  small  fragment  only ;  it  seems 
to  be  of  the  mi?ior-type. 

J)entitio7i  (one  example).  Pg  external,  p,  and  p^  in  contact,  p* 
in  row ;  cusp  small,  but  distinct. 

Mea^surem^ents,  On  p.  132. 

Distribution.  Nepal  (type  locality).  Garo  Hills  t.  (The  only 
example  of  this  species  in  the  British  Museum  is  without  exact 
indication  of  locality.) 

Technical  naTne.  Hodgson's  "  VespertUio  subbadia  "  (J.  A.  S.  B. 
X.  pt.  ii.  (Nov.  1841)  p.  908),  from  the  "Central  Region  of  the 
Himalayas,"  is  a  nomen  nudum  (no  word  of  description).  The 
head  of  this  Bat  is  figured  in  liis  unpublished  drawings  (pi.  8. 
fig.  3) ;  it  is  not  a  Hhinolophus,  but  a  Hipposiderus,  probably 
H.  bicolor  or  an  allied  form. 

*  I  emphasise  this  peculiarity  (and,  on  the  whole,  enter  into  a  detailed  description 
of  the  sella),  because  it  is  this  "  pattern  "  of  sella  which  has  been  carried  to  an 
extreme  in  some  of  the  Ethiopian  and  W.  Palaearctic  representatives  of  the  subhadiuM- 
type  {Rh.  empusa  and  blcuii;  cf.  the  "General  Remarks,"  pp.  136-37). 

J  In  Dobson's  '  Monograph  *  and  'Catalogue  *  (1.  s.c.)  tUi.garoetms  (=  subbadivs) 
is  recorded  from  Masuri.  The  species  is  very  likely  to  occur  there,  only  it  must 
be  said  that  till  now  there  is  no  proof.  Its  alleged  occurrence  in  Masuri  can  be 
traced  back  to  two  examples  in  the  British  Museum  (Capt.  Hutton)  identified  by 
Dobson  with  Rh.  garoensis.  They  are,  however,  Bh.  manticolay  differing  in  all  im- 
portant pjoints  (process,  lancet,  size)  from  his  own  original  description  of  garoensi*. 
Quite  as  in  the  case  of  Rh.  petersi :  as  Dobson  had  no  longer  access  to  the  tj'pe,  he 
lost  the  precise  idea  of  it.  Still  hiter  (Ilep.  Brit.  Assoc.  1880,  pp.  175-76)  he  gave  up 
the  8t*paration  of  Rh.  garoensia  as  a  distinct  species,  and  then  we  arrive  at  the  stage 
when  all  small  Indian  and  E.  Palaarctic  Rhinolophi  with  a  projecting  process  were 
called  Rh.  minor ,  irrespective  of  diflerences  in  the  skull,  the  process,  the  sella,  lancet, 
general  size,  and  geographical  habitat.  What  led  Dobson  to  this  conclusion  was 
the  fact  that  the  position  of  the  lower  Pa  varies  in  individuals  from  the  same  locality 
(which,  however,  also  is  the  case  in  all  the  more  primitive  species  of  the  simplex  group, 
as  high  up  in  the  series  as  Rh.  affinis),  and  he  was  quite  right  in  arguing  that,  from  an 
exclusively  taxonomic  point  of  view,  this  character  had  no  value ;  but  he  overlooked 
the  other  and  more  important  characters  by  which  the  members  of  his  composite 
species  differ  from  each  other. 
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Blyth's  Rh,  subbadius  (1844)  from  Nepal,  erroneously  believed 
by  himself  to  be  the  same  as  Hodgson's  V,  sublxidia,  is  a  genuine 
Rhinolophus,  The  following  analysis  of  the  original  description 
will  make  it  evident  that  it  is  the  species  here  imder  consideration  : 

(1)  The  connecting  process  is  stated  to  be  **  conspicuously  deve- 
lopeti,  and  pointed " ;  one  of  the  chief  characters  of  mbbadivs, 

(2)  The  lancet  is  but  "  slightly  emarginated  towards  the  point " ; 
also  one  of  its  principal  characters ;  for  the  salient  point  in  the 
sentence  is  the  wonl  "  slightly,"  as  proved  by  a  comparison  with  the 
immediately  subsequent  description  of  lepidus^  in  which  the  lancet  is 
called  "  considerably  emarginated  towards  the  tip."  (3)  Forearm 
"  1|  inches"  (34-8  mm.) ;  third  finger  "  1|  inches"  (47*6  mm.); 
these  measurements,  as  being  smaller  than  in  any  other  species, 
and  like  those  of  the  individual  before  me  (forearm  34*2,  third 
finger  46*4  mm.),  settle  the  identification  beyond  all  doubt. 

Rh.  garoensis, — Dobson's  Rh.  garoensis  (1872)  is  evidently  the 
same  species  as  Blyth's  Rh,  auhhadiua*  (to  wliich  there  is  no 
reference  in  Dohson's  *  Monograph '  or  *  Catalogue ').  The  two 
authors  emphasise  the  same  points  : — (1)  The  connecting  process 
is  described  by  Dobson  as  "  forming  an  acutely  pointed  elevation." 
(2)  The  lancet  is  a  "  broad,  triangular,  pointed  process,"  or,  as  he 
says  in  his  *  Monograph,*  "  almost  an  equilateral  triangle  "  ;  both  of 
these  features  are  the  same  as  already  pointed  out  by  Blyth.  (3)  The 
Bat  is  said  to  be  "  probably  the  smallest  known  species  of  the 
genus,"  the  forearm  measuring  only  1*3  in.  (33  mm.).  (4)  Width 
of  horse-shoe  0*2  in.  (5*1  mm.);  a  very  narrow  horse-shoe  is  also 
characteristic  of  the  species  (5*5  mm.,  as  measured  by  myself). 
In  the  type  of  garoeiisis  P3  is,  according  to  Dobson,  in  the  tooths 
row ;  this  is  of  no  importance  for  the  identification  ;  the  position 
of  this  tooth  is  "  vacillating  "  in  the  whole  lepidiis  section. 

22.  Rhinolophus  monooeros,  sp.  n. 

Diagnosis,  SubbadiuS'type.  Larger :  forearm,  in  a  not  full- 
grown  example,  38*2  mm. 

Details.  Connecting  process  (text-fig.  22  c,  on  p.  121)  and  lancet 
as  in  svhhadias.  Horse-shoe  markedly  broader.  General  size 
considerably  larger.     Tail  proportionately  longer. 

The  type,  and  only  specimen  known  to  me,  Ls  not  full-grown 
(supraorbital  crests  still  sepai:jited  posteriorly  ;  no  snggital  crest ; 
metacarpals  far  from  having  acquired  their  full  length).  In  the 
table  p.  132  I  give  only  those  measurements  which  may  be  of 
some  use  for  compnrison  with  Rh.  subbadius. 

Dentition,  p,  extemal.  p.^  and  p,  in  contact,  p^  in  row ;  cusp 
very  minute. 

Tjfpe.  9  juv.  (in  alcohol).  Baksa,  Formosa;  June  6th,  1893. 
Collected  by  Mr.  P.  A.  Hoist.  Presented  by  Henry  Seebohm, 
Esq.     Brit.  Mus.  no.  94.2.4.1. 

•  This  view  was  hold  hy  the  lat«  Dr.  Blanford,  who,  howovrr,  put  the  names 
down  as  sjtionyms  of  Rh.  minor  (J.  A.  8.  B.  Ivii.  pt.  ii.  no.  3  (1888)  p.  262;  Fauna 
Brit.  Ind.,  Mamm.  pt.  ii.  (1891)  p.  277). 

9» 
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MeasuremsnU  of  Rh.  gracilis,  subbadius,  and  monoceros. 


Rh,  gracili$.    Rh.  aubbadivs. 


?  ad. 
i'ype. 


Ears,  length 

„    greatest  breadth 

Nose-leaves,  total  length 

„  breadth  of  horse-shoe 

Forearm 

3rd  metacarpal 

III.i    

1II.2     

•Ith  metacarpal 

IV.i    

IV.a   

oth  metacarpal 


V.2 

Tail    

Lower  leg 

Foot   

Skull,  total  length   

„      mastoid  width  

„      width  of  brain-case 

„      zygomatic  width  

„      snpraorbital  length 

„      width  of  nasal  swellings  . 

Mandible,  length 

Upper  teeth  

Lower  teeth  


mm. 
157 
11 
11-2 

6-2 
36-2 
26 

9-7 
12 
26-6 

7-7 

8-8 
26-6 

8-3 

9-2 
135 
14-8 

8 
15-7 

7-7 

7 

7-7 

4-2 

4-2 
10 

6 

6-3 


^ad. 


mm. 
14-6 
11-2 
10 

5-6 
34-2 
24-8 

9-8 
11-8 
25 

7-2 

8-7 
25 

7-8 

87 
14 
14-8 

7-8 


4 

10-2 
6 
6-2 


Rh.  monoceroi. 


9  juv. 
Type. 


6-5 
38-2 

11-2 

'8-8 

9-2 

17-8 
16-5 


23.  Rhinolophus  acuminatcjs  Peters. 

Didgiioaia,  .Connecting  process  of  the  lepidus-type.  Sella 
parallel-margined.     Forearm  47-51  mm. 

Details,  This  species,  together  with  Bh,  mirruUranns  and  calypso 
described  below,  form  a  small,  well-marked  section  of  the  lepidus 
group,  which  might  conveniently  be  termed  the  acuminai-us 
section,  confined  to  Java,  Lombok,  Sumatra,  and  Engano, 
and  differing  from  all  the  foregoing  species : — (1)  in  being 
very  much  larger ;  Rh,  lepidus  is  in  size  like  a  Rh.  hipposiderus  ; 
Rh.  sumatranus  like  a  small  Rh,  ferrum-equinum )  (2)  in  being 
a  trifle  more  advanced  in  dentition :  there  seems  to  be  no 
"  vacillation"  in  the  position  of  pg. 

Sella  in  Rh.  acuminatus  practically  parallel-margined  ;  on  very 
close  examination  an  extremely  faint  indication  of  an  expansion 
below  the  middle  can  be  traced.     Lancet  strongly  hastate. 

The  rest  of  the  nose-leaves,  the  mental  grooves,  the  ears,  the 
wing- structure,  the  length  of  the  tail,  and  the  insertion  of  the 
plagiopatagium  (on  the  ankle,  or  slightly  above  or  below)  as  in 
Rh.  lepidus. 
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Sktdl,  Very  much  larger  than  in  lepidua.  There  is  no  essential 
difference  in  the  shape  *. 

IJeiUilion  (two  skulls),  p,  external,  p^  and  p^  quite,  or 
almost,  in  contact,  p*  in  row  ;  a  minute  cusp,  pointing 
inwaitis. 

MeasuremeiUs,  On  p.  134. 

Geographical  races.  There  are  two  forms  of  Rh,  a^Mmiiiatiis, 
differing  in  size  and  in  geographical  habitat. 

23  a.  RniNOLOPHUs  acuminatus  Peters,  typicus. 

Rhitwlophua  aciimincUus  Peters,  MB.  Akad.  Berlin,  1871, 
p.  308 ;    Dobson,  Cat.  Chir.  Brit.  Mus.  (1878)  p.  113. 

Rhindophns petersi  (parti m,  nee  Dobson  1872  et  1880)  Dobson, 
op.  cit.  (1878)p.  114. 

Dioff/iosis,  Larger :  foretirm  50*5-51  mm. 

Colour, — (1)  Dark  phase  :  (S  ad.,  skin  ;  teeth  unworn.  As 
Rh.  reftdgeixs, 

(2)  Russet  phase :  J  ad.,  in  alcohol,  unfaded  ;  teeth  unworn. 
"  Cinnamon -rufous  "  above  ;  base  of  hairs  of  the  same  colour  ; 
under  side  lighter. 

DistrihtUio7i.  Java. 

23  b,  Rhinolophus  acuminatus  audax,  subsp.  n. 

Diagnosis,  Smaller :  foreiirm  47-49*5  mm. 

Colour,  Two  adult  females,  in  alcohol,  unfaded ;  teeth  unworn, 
or  worn.     As  Rh,  refvlgens. 

Type,  $  ad.  (in  alcohol).  Lombok.  Collected  by  A.  Everett, 
Esq.     Brit.  Mus.  no.  97.4.18.16. 

Remarks,  This  form  ought  perhaps  to  bo  separated  specifically 
from  Rh,  acumiyiatics.  The  mandible  is  markedly  shorter,  the 
teeth  a  trifle  smaller,  the  nasal  swellings  slightly  narrower,  the 
geographical  habitat  quit^e  isolated  from  that  of  Rh,  acumi7uUtts, 
But  the  Bali  form,  stiD  unknown,  may  perhaps  connect  them 
together. 

24.    RUINOLOPHUS  SUMATRANUS,  Sp.  n. 

Rhinolophtis  petersi  (non  Dobson  1872  et  1878)  Dobson,  P.  Z.  S. 
1880,  p.  462  (specimen  examined). 

Diagnosis,  Acuminatus  section,  but  sella  very  distinctly 
expanded  below  the  middle.  Width  of  horse-shoe  8*3  mm. 
Forearm  51-51*2  mm. 

Details,  Chief  characters  : — (1)  compared  with  acuminatiis  :  the 
very  different  shape  of  the  sella,  as  described  above  ;  width  at  base, 
at  expansion,  and  at  summit :  2,  2*4,  and  1*7  mm. ;  (2)  compared 
with  calypso  :  the  much  narrower  horse-shoe. 

Colour,   d  a<i.,  in  alcohol,   unfaded ;    teeth  unworn.      Upper 

*  The  skull  of  the  species  of  the  acuminatus  section  is  mach  like  that  of  Mh.  rouxi . 
It  can,  however,  always  be  diHcrimiuated  by  the  broader  nasal  swellings.  The 
mandible  is,  proportionately,  longer. 
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side  darker  than  **  mars-brown,"  lighter  than  "  bumt-umber " ; 
base  of  hairs  scarcely  differing  in  colour ;  under  side  "  russet." 
This  looks  like  an  intermediate  stage  between  a  "  dark  phase  "  and 
a  "russet  phase."  A  second  specimen  (Gottingen  Museum)  is, 
however,  quite  of  the  same  colour. 

Skidl,  An  in  Rh,  acuminatus. 

Dentition  (one  skull),  p,  external,  p^  and  p^  quite  in  contact, 
p^  in  row ;  a  minute  cusp,  pointing  inwards.  The  interspace 
between  the  upper  canine  and  p*  is  narrower  than  in  cbcwniinaius. 

Measurements.  Below. 

Type,  c^  ad.  (in  alcohol).  Lower  Langkat,  Sumatra  ;  1898. 
Presented  by  Herr  Gustav  Schneider.     Brit.  Mus.  no.  4.4.1.1. 

25.  RniNOLOPHUS  calypso,  sp.  n.     (Plate  IV,  ^g.  19  a,  6,  c.) 
Rhinolophiis  affinis  (non  Horsf.)  Thomas,  Ann.  Mus.  Civ.  Geneva 

(2)  xiv.  (1894)  p.  108. 

Diagnosis.   Similar  to  Rh.  sumatramis,  but  horse-shoe  much 

broader :   10*2  mm. ;  ears  longer  and  much  broader.     Forearm 

62-52-3  mm. 

Measurements  of  Rh.  acuminatus,  sumatranus,  a^id  calypso. 


Bh.  acuminaiu*. 


f.  tifi^a. 

2  specimens, 

1  skull. 


Ears,  lenp^h 

„     greatest  breadth 

!  Nose-leaves,  total  len{?th     

„  breadth  of  horse-shoe 

Forearm     

3rd  metacarpal 

IIl.i   

1II.2    

I  4th  metacarpal 

1V.»    

1V.2    

6th  metacarpal 

V.i. 


V.» 

TaU    

Lower  leg 

Foot  

Skull,  total  length  

„      mafltoid  width  

„      width  of  brain-case  

„      zygomatic  width  

„      supraorbital  length  

„      width  of  nasal  swellings . 

Mandible,  length 

Upper  teeth  

Lower  teeth  


Min.  Max. 

mm.  mm. 

18-6  ... 
14 
14 

8-2  ... 

6()-5  61 

36-8  36-5 

16-2  16-2 

19-8  207 

37-4  387 

11-2  118 
13 

377  387 

12-6  12-8 

13-6  .. 
26 

22*2  23 
11-8 


11-4 

6 

6-2 
16 

8-8 

0*6 


audax. 

2  specimens, 

1  skull. 


Min.    Max. 
mm.    mm. 


18 
14 
14 
8-1 
47 


19 
14-5 
14-8 
8-2 
•\9'b 


337    36-2 
16        16 
17-5    20 
361     38-3 
97    10-6 

12  13 
36       38-8 
11-6     11-8 

13  13-6 
217  23-6 
21  217 
10-8    11 

21-2 

10 
9-3 

11-2 
5-3 
6 

14-8 
8-2 
9 


Rh.  Buma- 
tranus. 


Rh.  calypto.    I 


2  specimens,    ll    2  8pecimeu:>, 
1  skull.         '        1  skull. 


Min.  Max. 

mm.  mm. 

187  19 

14-3  14-3 

14  16 
8-2   8-3 

51  51-2 

36-2  36-8 

16-2  16-3 

20  21 

37-2  38 

11  117 

13  13-6 

37-5  38*3 

12-2  127 

137  14-6 

26-2  26-5 

22-6  22-6 

10-8  11 


6 

6-2 

16-8 

8-8 

9*6 


Min. 

Max. 

mm. 

ram. 

19-6 

21-6 

16-3 

16-8 

16 

16-8 

10-2 

Kri 

62 

62-3 

37 

38-3 

16 

158 

30-9 

21-6 

38-2 

39-3 

10-3 

10-8 

12-8 

13-8 

38-2 

39-3 

11-8 

irs 

12-8 

13-8 

247 

265 

22-6 

23-2 

10-3 

11 

21-6 

10-2 

9-2 

10*9 

6-4 

6-3 

16-2 

87 

9-2 
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Cohvr.  c?  a<J.  and  $  ad.,  in  alcohol,  unfaded ;  teeth  unworn. 
As  Rh,  refulgens, 

SkiiU,  As  in  Rh,  siimcUranus,  butmaxillar  width,  across  the 
antero-external  corners  of  m',  narrower  (8'1  mm.,  as  against  8*6 
in  Rh.  sumatrdnua). 

Dentition.  Essentially  as  in  Rh.  sumatranuSy  but  the  interspace 
between  the  upper  canine  and  p*  broader ;  p^  and  p^  not  quite  in 
contact. 

T^pe.  cf  ad.  (in  alcohol).  Kifa  Juc,  Engano.  Collected  by 
Dr.  E.  Modigliani.  Presented  by  Marquis  G.  Doria.  Brit.  Mus. 
no.  94.1.7.3. 

Cfeneral  Remarks  on  the  Rhinolophus  lepidus  Group. 

The  ancestral  species. — The  ancestors  of  the  simplex  and  lepidus 
groups  were  very  closely  related.  The  latter  had  a  projecting 
connecting  process,  a  slightly  smaller  skull  and  teeth.  But  the 
general  sJuvpe  of  the  skuU,  the  deiitition,  the  nose-leaves,  apart 
from  the  process  and  a  very  slight  difference  in  the  shape  of  the 
sella,  the  ears,  the  wing-stnicPiire,  the  length  of  the  tail,  and,  we 
might  even  say,  probably  the  size,  were  either  identical  or  ex- 
tremely similar  in  both  of  these  extinct  Bats. 

The  place  of  origin. — ^There  can  scarcely  be  any  doubt  that 
the  lepidus  group  originated  much  farther  westwards  than  the 
simplex  group.  If  we  regard  Japan  as  a  continental  group  of 
islands,  and  put  aside  Java,  on  account  of  its  peculiar  geological 
history,  we  still  find,  not  only  the  most  primitive,  but  in  fact  aU 
the  species  of  the  lepidys  section  on  the  Continent.  It  is  only 
the  a>cuminatus  section  which  has  spread  over  the  adjacent  larger 
islands,  one  of  which  (Sumati'a)  has  comparatively  recently  been  con- 
tinental, while  another  (Java),  probably  in  a  more  remote  period, 
seems  to  have  been  connected  with  some  part  or  other  of  Indo- 
China ;  and  only  one  form,  still  so  closely  related  to  the  Java 
species  as  hardly  to  be  specifically  different,  has  found  its  way  so 
far  eastwards  as  Lombok.  Tlie  hypothesis,  therefore,  cannot  be 
called  unfounded,  that  of  the  two  a/ncesiral  species,  the  ancient 
*'  simplex"  and  the  ancient  "  lepidus,"  the  former  was  Easter^h  in 
range  (Austro-Indo-Midayan),  the  latter  Western  (Oriental). 

Differentiation*. — From  a  systematic  point  of  view  I  found  it 
convenient  to  divide  the  lepidus  section  into  three  **  tj^pes " ;  I 
think  that,  phylogenetically  speaking,  there  are  two  only :  the 
lepidus  and  the  minor  type.  The  former,  as  coming  nearest  to 
simplex  in  the  proportionate  size  of  the  skull  and  teeth,  is, 
probably,  the  more  primitive ;  it  is  now  distributed  over  the 
Indian  Peninsula  {lepidus),  the  Himalayas  (monticola),  and  Malacca 
{refidgens).  The  latter,  the  mtwor-type,  has  spread  from  the 
Himalayas  {minor)  eastwai'ds  through  S.  China  to  Japan  {cornutus) ; 
it  is  represented  on  the  now  quite  isolated  Anambas  Islands 
("  miniUus") ;  its  occurrence  in  Java  is  not  surprising,  consideiing 

*  Compare  the  diagnun  on  p.  138. 
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the  faimistic  affinities  of  that  island  ;  and  it  has  established  itself 
on  the  western  coast  of  the  Indian  Peninsula  {gracilis).  I  have 
but  very  little  doubt  that  now,  when  attention  has  been  eiille<l  to 
the  diflerences  of  all  thase  forms  of  the  7ni«or-type,  it  will  be 
found  also  in  other  parts  of  the  Indian  Peninsula. 

If  any  infeience  can  be  drawn  from  fragments  of  a  skull  and 
the  external  cliaracters,  the  suhbadhisty^  would  appear  to  be 
an  offshoot  of  the  mhior-ty\)e :  already  in  minor  and  coniuim 
the  process  is  a  little  sharper-pointe<i  than  in  hpidus ;  in  subhadius 
and  monoceros  this  tendency  is  carried  much  further. 

The  skull  of  the  species  of  the  acuminal^is  section  (Java- 
Lombok,  Sumatra  Engano)  is  of  the  lepidns-tyiie ;  the  process 
too ;  the  colour  remarkably  like  that  of  refulgens.  This  leads  me 
to  suppose  that  acuminatum  and  its  allies  {sttmatranuSj  calypso) 
are  scarcely  more  than  giant  i*epresentatives  of  the  lepidus-ty^. 

It  is  the  subbadivs'ty^o  which,  from  a  zoogeographical  point 
of  view,  is  by  far  the  most  interes-ting :  it  has  spread  southwest- 
wards  over  a  vfist  part  of  the  Ethiopian  Region,  and  westwards 
over  the  Mediterranean  countries : — 

(1)  The  empusa-type, — Rh,  empusa*  and  bUmi  have  progressed 
further  on  the  way  already  indicated  by  Rh.  mthbadius.  They 
have  the  small  skull  and  the  small  teeth  characteristic  of  minor- 
suhbadius ;  in  the  shape  of  the  skull  there  is  no  essential  difference ; 
the  dentition  is  identically  the  same ;  the  process  is  that  of  a  sub- 
badius;  the  sella  is  deltoid,  that  is:  the  tendency,  in  the  sid>b(tdius- 
sella  (as  emphasised  above),  towards  assuming  a  subacute  summit 
has  been  f ui'ther  developed ;  and  we  still  see  the  constriction  at 
the  middle  of  the  sella.  But  empusa  and  bUmi  are  (as  always  the 
Ethiopian  and  W.  Paltearctic  species)  in  several  points  more  highly 
developed  :  III.^  is  lengthened  (about,  or  more  than,  1 1  the  length 
of  III\) ;  also  IV.'  is  very  much  longer  (not  far  from  twice  the 
length  of  IV'.).  Rh.  empusa  is,  however,  an  inhabitant  of  Nyasa- 
land,  far  S,  of  the  Equator,  Rh.  blasii  of  the  Mediterranean 
Subregion ;  thus,  the  two  extremely  closely  allied  species  are 
now  separated  by  an  enormous  tract,  where  no  relative  appears 
to  occur.  As  we  now  know  that  they  are  descendants  of  the 
Oriental  subbadius-type,  the  explanation  seems  to  be  quite  clear : 
one  branch  spread  southwestwards,  into  the  Ethiopian  Region, 
and  developed  into  Rh.  empusa  (slightly  more  primitive  dentition ; 
shorter  ears,  broader  horse- shoe);  another  westwards  into  the 
Mediterranean  countries,  Rh.  blasii.  There  is  an  instructive  fact 
connected  with  these  two  Bats :  I  believe  them  to  be  compara- 
tively recent  intruders  into  their  areas ;  Rh.  empusa  is  known 
from  one  specimen  only,  from  the  very  East  of  Tropical  Africa ; 
Rh.  blasii  is  much  more  common  in  the  Eastern  Mediterranean 
tract,  and  still  it  does  not  seem  to  have  reached  Spain  f. 

•  Auderseu,  Ann.  &  Mag.  Nat.  Hist.  (7)  xiv.  (1904)  p.  378  (there  is  a  misprint  on 
p.  380 :  the  length  of  the  mandible  is  121,  not  13*1  mm.). 

t  Not  recorded  in  Cabrera  Latorre's  "  Qair6ptero8  de  Espafia,"  Mem.  Soc.  Espan. 
Hist.  Nat.  ii.  (1904).  I  am  also  not  satined  that  there  is  any  reliable  record  from 
the  African  coast  of  the  Mediterranean. 
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(2)  The  larideri-ewrydle  t3rpe. — The  Ethiopian  Rh,  Uiiideri 
(Fernando  Po,  Gaboon),  Rh.  hbatus  (Lower  Zambesi  to  Monibasti), 
and  Rh.  dobsoni  *  ( Kordofan)  have  the  small  skull  and  the  small 
teeth  chaiucteristic  of  minor-mbhadius  \  the  same  shape  of  the 
skull ;  the  same  dentition  (no  vacillation  in  the  position  of  p^) ; 
the  process  is  that  of  a  subbadius.  In  so  far  there  is  no  difference 
at  all  between  this  section  and  the  former  (empusa-hUmi).  But 
in  the  shape  of  the  sella  and  in  a  certain  peculiarity  in  the  wing- 
structure  they  have  taken  a  coiu'se  of  their  own  : — We  have  seen, 
in  the  simplex  group,  a  progressive  development  from  a  sella 
constricted  at  the  middle,  through  a  parallel -margined  stage,  to 
a  pandurate  sella ;  we  have  seen  in  the  lepidus  group,  too,  the 
constricted  sella  {minor)  modified  into  the  parallel- margined 
{gracilis) ;  the  Ethiopian  species  here  under  consideration  represent 
the  third  a,nd  JincU  stage,  the  panduraie  sella.  In  addition  to  this : 
in  all  of  them  IV.^  is  pecidiarly  shortened :  less  than  (extremely 
nvrely,  as  a  slight  individual  atavism,  ecjual  to)  half  the  length 
of  IV^.     As  in  Rh.  empusa  and  hlasii,  III.^  is  lengthened. 

Rh.  euryale,  from  the  Mediterranean  Subregion,  is  so  extremely 
closely  allied  to  the  above-named  Ethiopian  species  that  it  shares 
with  them  all  essential  characters  (even  the  highly  peculiar 
shortening  of  TV  .^),  with  one  exception:  it  has  retained  the  parallel- 
margined  sella. 

Srnnmary. — When  discussing  the  affinities  of  the  Ethiopian 
species  of  the  Rh.  simplex  group  (above,  pp.  117-20),  I  arrived 
at  the  conclusion  that  they  are  undoubtedly  derived  from 
Oriental  types,  and  that,  most  probably,  the  ancestral  species 
have  spread  directly  from  South  Asia  into  the  Ethiopian  Region, 
As  will  be  observed  from  this,  a  study  of  the  Ethiopian  repre- 
sentatives of  the  Rh.  lepidva  group  leads  to  quite  the  same 
result:  they  have  their  closest  known  allies  in  the  Oriental 
Region,  but  they  are,  without  exception,  considerably  more 
highly  developed  than  any  of  their  Oriental  relatives.  Bats  of 
the  sabbadins'type  have  evidently  spread  from  some  part  of 
South  Asia  southwestwards  into  the  Ethiopian  Region  {empnsa ; 
landeriy  hbatus,  dobsoni),  and  westwards  over  the  Mediterranean 
countries  {blasii ;  euryale).  Of  all  the  species  of  the  Rh.  lepidus 
group  only  one  has  found  its  way  to  Lower  Egypt,  Rh.  earyale. 
It  is  a  species  exclusively  Mediterranean  in  range,  and  unusually 
liable  to  differentiation  into  slightly  differing  local  forms  t. 
Its  presence  in  Lower  Egypt  is  easily  explained  by  invasion 
from  the  adjacent  Asiatic  coast  of  the  Mediterranean,  where  it 
is  very  common  (specimens  from  Lower  Egjrpt  are  indistinguish- 
able from  the  Palestine  form,  Rh,  e.  judaictts)  J. 

•  Thomas,  Ann.  &  Mag.  Nat.  Hist.  (7)  xiv.  (1904)  p.  166. 

t  Andersen  and  Matsckie,  "  Ueber  einige  geographische  Formeu  der  Untergattung 
Euryalus"  (SB.  Ge».  naturf.  Pr.  Berlin,  1904,  pp.  71-83). 

X  Althongh  it  is  beyond  the  strict  limits  of  the  present  paper,  1  propose  to  insert 
a  few  words  on  the  remaining  Ethiopian  species  of  the  genus : — ^The  eethiops  section 
{Bh.  mihiop$t  hildsbrandti,  and  Jumiaatut)  are  very  closely  related  to  the  Hima- 
layan Bh,  macrotU,  bat  much  more  nighly  developed  in  the  dentition,  the  wing- 
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The  probable  aflinities  and  pbylogeny  of  the  principal  forms  of 
the  Rh.  lepidvs  group  are  expressed  in  the  subjoined  diagram 
(Ethiopian  types  marked  with  an  asterisk)  : — 

euryaU. 

♦  l^nderi-type. 


subbadiM'ty^. 

I 

minor-type. 
acuminatu9-type. 
lepidut'iype.  ^^ 


^{simpUr  group.) 


III.  Tub  Rhinolophus  mid  as  Group. 

Biayaosis,  Cochleae  large,  making  the  basioccipital,  between 
them,  extremely  narrow  (linear).  Posterior  connecting  process 
very  low  and  rounded  off. 

26.  Rhinolophus  midas,  sp.  n.     (Plate  IV.  fig.  20  a,  6,  c,  d.) 

Diugnosis,  Sella  almost  deltoid,  summit  rounded.  Forearm 
37-7  mm. 

Details.  Horse- shoe  as  broad  as  the  upper  lip ;  no  "  tooth  "  on 
the  sides  of  the  median  notch ;  no  crenulation  of  the  border. 
Lateral  margins  of  sella  converging  from  base  to  tip ;  breadth 
at  base  (2*3  mm.)  much  more  than  half  the  vertical  height  of  the 
sella  (3*5  mm.) ;  a  very  slight  (rather  easily  overlooked)  constriction 
at  the  middle ;  summit  rounded  (breadth  1  '6  mm.).  Connecting 
process  very  low,  and  broadly  rounded  off.  Lancet  long  (4  mm.) 
and  cuneate.     One  mental  groove  only. 

Ears  a  little  longer  than  in  mhior,  outer  margin  immediately 
below  the  tip  somewhat  more  emarginate;  tip  more  distinctly 
pointed. 

Wing-structure,  compared  with   that  of   minoTy  considerably 


structure,  and  the  mental  grooves  (Andersen,  Ann.  &  Mag.  Nat.  Hist.  (7)  xvi.  Sept. 
1905,  pp.  291-92).  Rh.  maclaudi  is  an  Kthiopian  representative  of  the  Kh.  pkilip- 
pinensU  group,  but  on  a  considerably  higher  stage  of  development  in  the  same 
respects  as  the  species  just  named  {Id.,  torn.  cU.  Aug.  1906,  pp.  264-66). 

This  completes  the  account,  showing  that  all  the  Ethiopian  BAinolophi,  without 
ezoeption,  are  qf  OrimUal  origin. 
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modified,  chiefly  in  two  respects: — (1)  the  third  metacarpal  is 
shortened ;  but  at  the  same  time  the  fourth  metacarpal  has 
remained  the  longest  (as  in  all  primitive  species  of  Rhhwlophtie) ; 
(2)  III.*,  IV.^  and  V.^,  that  is  all  the  distal  phalanges,  are 
lengthened.  Compare  the  table  of  measurements  of  Rh,  mid^as 
and  hipposiderus  on  the  one  side,  with  those  of  mhwr^  lepidus, 
and  all  their  allies  on  the  other  (see  p.  1 43). 

Tail  rather  long,  1|  the  length  of  the  leg.  Plagiopatagium 
inserted  on  the  ankle-joint. 

Colour  (somewhat  faded  in  alcohol)  probably  as  light  as  in 
Rh.blasii. 

SkuU.  In  aU  species  of  Bhinolophus  the  cochlete  are  large, 
making  a  narrow  basioccipital  (compare  the  genus  Uipposiderus) ; 
but  in  Rh.  midas  and  hippoaiderus  the  peculiarity  is  carried 
to  an  extreme :  the  cockUae  are  so  mtich  increased  in  size  as  to 
reduce  the  basioccipital  to  a  linear  bridge  of  bone  ;  in  some 
individuals  (of  Rh,  hipposiderus)  the  cochleae  are  almost  in 
contact.  This  character  alone  makes  the  skull  of  these  two 
species  easily  distinguishable,  at  a  glance.  But  in  every  other 
respect,  in  the  shape,  the  size,  and  the  teeth,  the  skull  is  so 
exceedingly  like  that  of  Rh,  minor,  that  there  can  scarcely  be  any 
doubt  as  to  the  very  close  relationship  of  the  minor  and  midas 
types. 

Dentition.  On  the  minor  stage : — p,  external.  A  very  narrow 
interspace  between  p,  and  p^.  p*  quite  in  row ;  a  small  cusp, 
pointing  inwards.     Upper  canine  and  p^  well  separated. 

^yp^'  ?  ^'  (in  alcohol).  Jask,  Persian  Gulf.  Presented  by 
A.  Butcher,  Esq.     Brit.  Mus.  no.  94.11.16.1. 

Refnarks.  The  discovery  of  this  highly  interesting  species  seems  to 
remove  all  doubt  as  to  the  close  aflinities  of  minor  and  hipposiderus. 
The  sella  of  midas  is  intermediate  between  that  of  minor  and 
hipposiderus ;  it  recalls  that  of  empusa  and  hUisii,  which  also 
are  modifications  of  the  minor-ij^ ;  to  the  peculiarly  long  and 
cuneate  lancet  we  have  a  parallel  in  one  of  the  modifications 
of  the  minor-type  described  in  this  paper,  viz.  Rh,  gracilis. 
The  geographical  habitat  of  midas  is,  too,  rather  interme<liate 
between  the  Oriental  minor  and  the  W.  Palaearctic  hipposiderus. 

Rh,  midas  is,  of  course,  readily  distinguishable  from  Rh. 
hipposiderus  by  the  shape  of  the  sella.  In  the  width  of  the 
brain-case,  as  well  as  in  external  dimensions,  it  is  like  the 
southern y  more  primitive  form  of  hipposiderus  {Rh,  h,  minimus), 

27.  Rhinolophus  hipposiderus  Bechst. 

Diagnosis,  Sella  cuneate;  summit  pointed.  Forearm  34*7- 
41*7  mm. 

Details,  Breadth  of  sella  at  base  never  more,  but  generally  less 
than  half  its  vertical  height. 

Colour,  (1)  Younger,  but  quite  fidl-grown  individual;  skins; 
Cyprus,  S.  Carpathians,  Switzerland.  Very  nearly  "  mouse-grey  " 
above ;  horse-shoe  patch  faintly,  or  not  at  all,  indicated ;  base 
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of  hail's  of  the  upper  side  and  the  whole  of  the  under  .side  "  drab- 

(2)  Aged  individuals;  skins;  Cyprus,  Malta,  Baleanc  Islands, 
Switzerland,  Germany.  Much  browner.  General  colour  al)ove 
brownish  **  drab,"  with  some  individual  variation  in  the  shade  of 
the  colour:  sometimes  almost  "wood-brown"  (lightest  extreme), 
sometimes  with  a  tinge  of  "  Prout*s  brown  "  (darkest  extreme) ; 
horse-shoe  patch  indiwited,  or  quite  oblitei*ated  ;  base  of  hau-s 
"  ecru-drab  " ;  under  side  "  ecru-di*ab,"  sometimes  with  a  tendency 
towards  "  drab-grey." 

SkuU.  As  in  Hh.  midas. 

Dentition,  As  in  minor  and  midas.  In  the  series  of  skulls 
examine^l  (20 ;  of  all  iticas)  thei*e  Ls,  of  course,  some  variation  in 
the  position  of  Pg ;  the  general  rule  is :  Pg  external,  p^  and  p^ 
almost  or  quite  in  contact ;  one  extreme :  Pa  almost  in  row 
(one  skull),  and  p.^  and  p^,  therefore,  well  sepai^ted ;  the  other 
extreme  :  p,  not  only  extei-nal,  but  hau--fine  (four  skulls ;  teeth 
unworn),  or  disappeared  and  the  alveoli  oblitiarated  (two  skulls; 
teeth  unworn). 

DistrihtUioii,  Fi-om  Gilgit  to  Ireland  ;  from  the  Baltic  to 
Sennar. 

Geoyi*aphi€(d  races.  The  series  examined — 95  examples,  from 
almost  the  whole  ai*ea  occupied  by  the  species — enables  me  to 
recognise  three  races  of  Rh,  hipposidertts.  The  fii*st  two  of  these 
would  probably  be  called  distinct  species  by  other  zoologists. 

27  a.  Rhinolophus  hipposiderus  minimus  Heugl. 

Rhinolophus  minimus  Heuglin,  N.  Act.  Acad.  Ca?s.  Leop.-Car. 
xxix.  (1861)  p.  6. 

Rhinolophus  hippo»iderus  minimus  Andersen,  Ann.  &  Mag.  Nat. 
Hist.  (7)xiv.  (1904)p.  455. 

Diagiwsis.  Small :  forearm  34*7-38  mm. 

Details,  As  lately  pointed  out  by  me  elsewhere  (I,  s.  c), 
V.  Heuglin's  Rh,  mininiits,  first  described  from  Keren  in  Erythrea 
(type  in  the  Stuttgart  Museum),  is  a  well-marked  geographical 
race  of  Rh,  hipposiderus^  differing  from  the  Central  European 
form  by  its  considerably  smaller  size.  At  the  same  time  I 
mentioned  that  the  British  Museum  possesses  an  example  from 
Sennar  indistinguishable  from  the  type  specimen  of  minimus, 
A  subsequent  examination  of  the  whole  series  of  Rh,  hipposiderus 
preserved  in  the  British  Museum  has  revealed  the  leather  surprising 
fact  that  Rh,  h.  minimus  is  by  no  means  confined  to  Keren  and 
Sennar,  but  generally  distribtUed  over  the  Mediterranean  Suhregion, 

It  differs  from  the  Central  European  form  in  being  in  ev>ery  respect 
smaller  ;  in  some  raspects,  as  it  seems,  absolutely  smaller,  in  othei-s 
at  least  on  an  avemge.  I  find  the  length  of  the  forearm  to  be 
the  best  means  for  a  ready  discrimination :  in  minimus, 
34-7-38  mm. ;  in  the  typical  form,  39-41*7  mm.  For  other 
details,  c/,  the  measurements  on  p.  143. 


1905.]  OF  THE  GBNUS  RHIXOLOPHUS.  141 

The  skull  is  markedly  smaller,  the  nasal  swellings  a  trifle 
narrower,  the  teeth  slightly  smaller. 

DiaPrifyution,  32  specimens  examined.  As  it  is  of  some  interest 
to  have  the  range  of  this  hitherto  overlooked  form  exactly 
determined,  I  subjoin  a  list  of  the  localities  from  which  I  have  seen 
examples,  together  with  measurements  of  the  forearm ;  it  might 
perhaps  lead  to  further  investigation : — 

Keren  (1,  the  type*):  forearm  36*3.  Sennar(l):  36*5.  Cyprus 
(6):  34-7-377.  Smyi«na(l):  37-5.  Malta  (8):  36-37.  Middle 
Italy  (Ostia  2) :  35-7-36-8.  Corsica  (1) :  37*7.  Haute  Savoie  and 
Geneva  (2) :  37-7-38.  Balearic  Islands  (7) :  36-2-37-6.  Seville  t 
(1):  37-7.  Morocco  (Tangiers  1):  37*7.  Poi-tugal  (Cintra  1): 
36-2. 

Summary  of  Distribution  : — The  Mediterranean  Subregion, 
southeastwards  to  Sennar  and  Keren.  Be  it  noted :  there  is  no 
record  from  Egypt  (and,  very  likely,  it  does  not  occur  there :  cf, 
remarks  on  p.  143). 

Remarks.  In  thcf  whole  series  of  Rh,  hipposiderus  examined 
(apart  from  the  British  specimens,  of  course)  I  have  not  found 
any  individual  which  I  could  not  easily  refer  either  to  the 
southern  or  the  northern  form.  I  have  some  reason  to  believe 
that  in  certain  border  districts  {e.  g,  S.  W.  Switzerland  ;  perhaps  also 
Cyprus)  the  two  forms  occur  together^  perhaps  side  by  side,  but 
irUermediale  examples  I  have  never  seen.  They  will  probably  be 
found. 

27  b.  Rhinolophus  hipposiderus  Bechst.,  typicus. 

VespertUio  Ferrvmi  equimtm  (partim)  Schreber,  S'augthiere,  i. 

(1775)  pp.  174,  188,  pi.  62  (lower  fig.  only). 

VespertUio  equimis  (partim)  P.  L.  S.  MiiUer,  Natursyst.,  Suppl. 

(1776)  p.  20. 

VespertUio  Ferrum  equinum,  )3.  minora  Gmelin,  Linn.  Syst. 
Nat.  i.  (1788)  p.  50. 

VespertUio  Uippocrepis  (partim)  Schrank,  Fauna  Boica,  i.  (1798) 
p.  64. 

VespertUio  Hipposideros  Bechstein,  in  Pcnnant^s  Allg.  Uebers. 
vierfii-ss.  Thiere,  ii.  (1800)  p.  629,  footnote  (compare  also  pp.  615 
and  736). 

VespertUio  hippocrepis  Hermann,  Obs.  Zool.  (1804)  p.  18. 

Rhinolophns  bi-hastattts  Geoffrey  St.-Hilaire,  Descr.  de  I'Egypte, 
ii.  (1812)  p.  132;  id.,  Ann.  Mus.  d'Hist.  Nat.  xx.  (1813)  p.  259, 
pi.  5. 

•  FoT  the  loan  of  this  specimeu  I  am  indebted  to  Prof.  Dr.  Kurt  Lamport,  Director 
of  the  Royal  Natural  History  Cabinet,  Stuttgart.  The  type  is  ayoun^,  but  apparently 
fnllgrown,  individual.  ^?;  other  examples  of  hipposiderus,  of  all  races,  of  which  I  give 
the  measurements,  are  fully  adult  (distal  epiphyses  of  metacarpals  ossified). 

t  As  I  have  seen  only  one  eiample  from  Spain,  I  may  mention  that  of  the  whole 
series  examined  by  Cabrera  Latorre,  for  his  "  Quir6pteros  de  Espana,"  no  Spanish 
specimen  had  the  forearm  more  than  376  mm.  (Mem.  Soc.  Espan.  Hist.  Nat.  ii. 
(1904)  p.  262).  I  am  unacquainted  with  the  Rh.  phasma  (allied  to  hipposiderm) 
described  by  Cabrera  in  the  same  paper. 
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Rhiyiclophns  Hipposideros  var.  typtis,  cdpinus,  et  pallidus 
(pai-tini)  Koch,  Jahih.  Ver.  Naturk.  Nassau  (1862-63)  pp.  530- 
31*. 

Rhinolophus  hipposuleros  (partim)  Peters,  MB.  Akad.  Berlin, 
1871,  p.  310;  Dobson,  Cat.  Chir.  Brit.  Miis.  (1878)  p.  117. 

Rhinolophus  hihastattis  var.  Kisnyireaieiiaia  Daday,  Orvos-Term. 
fii-tes.  X.  pt.  3  (1885)  p.  274. 

Bhi}iolophus  hippo8tdero3  var.  troglophihts  Daday,  Magy.  tud. 
Akad.  Ertekez.  xvi.  pt.  7  (1886)  p.  8,  figs.  1,  2. 

Rhinolophtcs  euryale  helvetica  Bretscher,  Vierteljahrsschr. 
naturf.  Ges.  Zurich,  xlix.  (1904)  p.  256  t. 

Diagnosis.  Large:  forearm  39-41*7  mm. 

Distribution.  33  s}>ecimen8  have  been  examined,  from  the 
following  localities : — 

Gilgit  (1) :  foreai-m  39*8.  Urmi,  N.W.  Persia  (1) :  39*8.  Van, 
Arraenia(2):  39-2-39-3.  Cyprus(l):  39*64:.  N. Bulgaria (1):  39. 
Roumania  (13):  39-41*2.  Transsylvania  (2) :  40-41.  S.Car- 
pathians (1):  39*3.  Hungary  (1):  41*7.  Schlangenbad  (2): 
40-40*1.  Strassbourg  (3):  39-40*1.  Thurgau  and  Vallais  (5): 
40*2-41*7. 

Summary  of  Distribution : — From  the  extreme  N.W.  Himalayas, 
through  N.W.  Persia  and  Armenia,  over  the  whole  of  Central 
Europe  N.  of  the  Balkans  and  the  Alps. 

27  c.  RiiixoLOPUus  HiPPOSiDEEUS  MiNUTUS  Montagu. 

Vespei'tilio  minutus  Montagu,  Trans.  Linn.  Soe.  ix.  (1808) 
p.  162,  pi.  18.  figs.  7-8. 

Diagnosis.  Forearm  36*3-39  mm. 

Details,  English  and  Irish  individuals  of  Rh.  hipposiderus  differ 
from  the  Central  Euroj)ean  form  in  being  on  an  average  (and 
neiirly  always  also  ahsolutdy)  smaller.  The  length  of  the  forearm 
varies,  in  30  adult  si)ecimen8  fix)m  England,  Wales  and  Ireland, 
between  36*3  and  39  mm.,  the  average  being  37*6.  In  other 
words :  ths  average  sir,e  of  the  British  race  is  considerably  belotr 
the  minimuvi  of  the  typicfd  foinn^  and  almost  exactly  like  nmxiinuin 
o/'Rh.  h.  minimus. 

DistribiUion.  England,  Wales,  Ireland  §. 

Technical  nanie.  Till  the  close  of  the  18th  century,  the  two 
Bats  now  called  Rh.  femim-equinum  and  Rh.  hipposidents  wei*e 

*  Kocli's  "  varieties  "  are  scarcely  determinable,  his  descriptions  l>einp:  utterly  xague 
and  ba>ed  upon  surli  characters  as  are  subject  to  individual  variation  or  dependent 
on  aj^c :  var.  tt/jms  and  alpinua  belong,  probably,  to  the  Central  Kuropean  form  ; 
var.  paUidua  sttms  to  be  a  mixture  of  this  and  the  southern  race. 

t  A  glance  at  the  nieai>urements  in  IJretschcr's  paper  is  sufficient  to  show  that 
what  he  takes  to  be  "  cine  ausgesprochene  Lokalform  "  of  Rh.  euryale  is  an  ordinary*, 
typical  Rh.  hippoxhicrus  I 

X  I  ought  i)ernnps  t  o  mention  that  this  exanaple,  the  only  typical  hippomderuM  I  have 
seen  from  Cyprus,  is  a  dealer's  spe<*imen ;  a  Cyprus  series  col  United  and  presented  by 
Miss  Dorotfiy  M.  A.  Bat«  {cf.  P.  Z.S.  1903,  ii.  p.  at2)  are  unquestionably  of  the 
Mediterranean  fonn. 

§  For  details,  cf.  J.  E.  Kelsall,  *'  The  Distribution  in  Great  Britain  of  the  Lesser 
Horse-shoe  Bat,"  The  Zoologist,  xlv.  (1887)  p.  89. 
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regarded  as  a  large  and  a  small  variety  of  one  species.  In  1808, 
Montagu  pointed  out  some  of  their  distinctive  characters,  and 
proposed  for  the  smaller  species  the  name  VesperiUio  minutus^ 
being  evidently  unaware  that  the  two  Bats  had  already  twice  been 
specifically  separated — by  Bechstein  in  1800,  and  by  Hermann  in 
1804.  Montagu's  name,  as  being  antedated  by  "  hippomderus" 
was  soon  almost  completely  forgotten  (it  is  not  recorded  in 
Dobson's  Catalogue).  The  original  description  of  V,  minutus 
being,  however,  based  on  English  specimens,  the  name  is  now 
available  for  the  British  race  of  hipposidems, 

Bemarks.  We  are  now  able  to  form  a  much  clearer  idea  of  the 
past  history  of  /?A.  hipposiderus.  It  originated  from  a  Bat 
allied  to  Bh.  minor,  somewhere  in  Asia,  most  probably  near  the 
western  border  of  (if  not  within)  what  is  now  called  the  Oriental 
Region.  From  there  it  spread  southwestwards  into  Africa,  west- 
wards through  the  Mediterranean  countries  to  Central  Europe 
and  the  British  Islands.  There  is,  to  my  knowledge,  no  record 
of  Bh,  hipposiderua  from  Egypt ;  if  this  is  evidence  that  it  does 
not  occur,  and  has  not  occurred,  there,  it  is  at  the  same  time  a 


Mectsurements  of  Rh.  midas  aiid  hipposiderus. 


'  Bh.  midas. 


S  ad. 
Type. 


Earn,  lenjctli 

„    greatest  breadth    

Nose-leaves,  total  length    

„  breadth  of  horse-shoe   ... 

Forearm    j 

3rd  metacarpal     , 

ni.»  I 

III.2    ' 

ith  metacarpal     | 

IV.»   

IV.s     I 

5th  metacarpal     ; 

V.» I 

V.5 ! 

Tail    , 

Lower  leg ' 

Foot    ' 

Skull,  total  length  ! 

mastoid  width     ' 

width  of  brain-case I 

zygomatic  width  i 

maxillar  width t 

supraorbital  length ] 

width  of  nasal  swelluigs 

Mandible,  length 

Upper  teeth  

Lower  teeth  


mm. 

17 

13 

12-8 
7-3 

37-7 

24-2 

11-8 

18-8 

27 
71 

12 

25-8 
8-9 

12-2 

245 

10-2 
7-6 

15-9 
7-1 
0-4 
7-6 
5-8 
4o 
4-2 

10-8 
5-8 
6-2 


Bh,  hipposiderus. 


minimus.         f.  typiea. 

32  specimens,  33  specimens, 

12  skulls.    ,     6  skulls. 


Min. 
I  mm. 

i    ^* 
'    10 

10-6 

I    34-7 
I    22-2 

I    157 

25 
'     6^3 
10-9 
I    23-6 

7-9 
I    11-2 
23-6 
I    16 

7-2 
I    14-5 

7-2 
i  61 
I     7-2 

5-2 

I  4 

,     3-7 
9'o 

II  ^'2 
5-6 


Max. 
mm. 
16 
12 

12 
6-8 

38 

25-7 

12-8 

19 

29-2 
7-8 

13-2 

27-7 
9-2 

13-8 

27-7 

17-8 
7-8 

15'o 
7-7 
6-5 
7-9 
5-3 
4o 
3-8 

10 
5-4 
6-8 


Min.   Max. 


mm. 

15 

11-3 

11-2 
6-6 

39 

24-8 

12-7 

17-7 

28 
7 

12 

27-2 
91 

12-8 

26-2 

17-8 
7-5 

10 
7-7 
0-8 
7-8 
5-3 
4-2 
39 

10 
5-4 
5-8 


mm. 
16-6 
12-8 
12-9 

7 
41-7 
27-3 
14-2 
19-7 
30-2 

8 

141 
29-7 
10-5 
14-3 
30-3 
19-9 

8-5 
lC-2 

7-8 

6-8 

8 

5-5 

5 

4 
10-2 

5-7 

6 


minutus. 

30  specimens, 

2  skulls. 


Min.  Max. 

mm.  mm. 

14-2  15-5 

111  11-8 

10  11-8 

6  C-7 

30-3  39 

22-8  24-9 

11-6  13-2 

16-3  18-7 

26-7  291 

6-7  8 

11-7  13-2 

247  28-2 

7-2  9-8 

12-5  143 

23-5  27 

16*3  18-5 


7-5 
16 
7-8 
68 
8 

5-6 
4-3 
4 

67 
6-9 


87 
16 

7-8 

6-8 

8 

57 

4-4 

4 
10-2 

67 

6 
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proof  that  it  did  not  reach  Erjthrea  and  Sennar  from  the  Mediter- 
ranean, hy  way  of  the  Nile  Valley,  hut  via  the  formerly  exulting, 
broad  land-connection  between  S.W.  Asia  and  N.E.  Africa.  The 
individuals  which  established  themselves  in  Central  Europe,  N. 
of  the  Balkans  ami  the  Alps,  gradually  making  their  way  as  far 
north  as  the  Baltic,  develop(  d  into  a  distinct,  larger  race  (Bh.  k. 
typicus),  Tlie  British  colony,  originally  the  extreme  western  off- 
shoot of  the  larger  form,  but  soon  cut  off  from  communication 
with  the  Continental  main  stem,  also  developed  into  a  distinct 
i*ace  {Rh,  h.  minutus) ;  it  got  the  not  imusual  stamp  of  an  island 
form :  the  smaller  size ;  and  so  it  came  to  occupy,  seemingly, 
but  neither  phylogenetically  nor  geographically,  a  somewhat 
intermediate  position  between  the  noithem  and  southern 
races  of  hipposiderus,  between  its  immediate  and  its  more  remote 
progenitors. 

It  is  worth  noticing  that  Rh,  hipposidei^^us  is  distributed  over  the 
whole  of  England,  occurring  also  in  sevei-al  places  in  Ireland, 
whereas  Rh.  femnn-equhnnii  is  confine<l  to  the  extreme  south 
of  England,  apparently  not  fai-ther  north  than  Rssex,  Gloucester, 
and  Pembroke,  and  has  never  i-eached  Iieland.  It  may  indicate 
that  of  these  two  comparatively  i-ecent  immigrant's  into  the 
British  Islands,  Rh.  hipposideri(s  was  the  earlier  comer.  This 
assumption  seems  strengthened  by  another  fact.  On  the  Continent 
Rh.  hipposiderus  goes  farther  northwards  and  considerably  higher 
up  on  the  mountjiins  i\\¥ir\  ferrum-eqmnum.  It  Ls  but  reasonable 
to  suppose  that  the  more  hardy  species  was  also  the  first  to  make 
its  way  to  England. 

IV.  Summary. 

1.  A  progressive  evolution  is  pointed  out  from  the  Austro- 
Malayan  Rh.  simplex^  through  a  long  serias  of  Oriental  forms,  to 
the  Western  Pala?arctic  Rh.  ferrum-equhutin  (pp.  76-120  ;  resume 
pp.  116-120). 

2.  A  similar  chain  from  the  Oriental  Rh.  lepidus  to  the 
Western  Palaearctic  Rh,  hlasii  and  Rh.  euryale  (pp.  123-138; 
resume  1^^.  135-138). 

3.  The  Western  Palfearctic  Rh.  hipposiderus  has  no  closer 
known  relative  than  Rh.  midas  from  the  coast  of  the  Persian 
Gulf,  which  again  can  be  traced  back  to  the  Oriental  Rh,  minor 
(pp.  138-144). 

4.  All  the  Ethiopian  representatives  of  the  genus  Rhinolophus 
are  of  Oriental  origin  (pp.  117-120,  136-138). 

5.  The  following  26  forms  (14  species  and  12  sub.species)  are 
desciibed  as  new,  all  of  them  A ustro- Malayan,  Oriental,  or 
Asiatic- Palaearctic  : — Rh.  simplfjc,  p.  76;  megaphyllns  mo7iachus, 
p.  80;  nanus,  p.  82  ;  celelensis,  p.  83  ;  li^'go,  p.  88;  nereis,  p.  90; 
stheno,  p.  91 ;  rouxi  sinicus,  p.  98 ;  ihomasi,  p.  100;  affinis  hiina- 
layanns,  p.  10.*^;  a.  iever^  p.  103;  a.  macrm^is^  p.  103;  a.  snpe- 
raits,   p.  104;    a.  nesites,  p.  104;    a.  princeps,  p.  106;  ferrnm- 
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equinum  regiduSy  p.  112;  /.  proximua,  p.  112;  monticola,  p.  124; 
refidgena,  p.  124;  cornutus  pumilits,  p.  127;  gracilis,  p.  129; 
inotwceroSf  p.  131;  acuminaiita  audax,  p.  133;  sunuUranua, 
p.  133;  calj/paOf  p.  134;  midas,  p.  138. 

6.  The  following  10  forms,  hitherto  usually  regarded  as  iden- 
tical with  other  species,  are  shown  to  be  distinct  species  or 
subspecies : — Eh,  trunccUus  Peters,  p.  80 ;  bomeensis  Peters, 
p.  84 ;  ronaci  Temm.,  p.  93 ;  (Jerrum-equinum)  nippon  Temm., 
p.  110;  (/.)  tragatus  Hodgs.,  p.  Ill;  lepidua  Blyth,  p.  123; 
cofmiUua  Temm.,  p.  127 ;  auhbadivs  Blyth,  p.  129  ;  (hipposidenM) 
minimua  Heugl.,  p.  140;  (h.)  mintUus  Mont.,  p.  142. 

7.  The  following  names,  hitherto  usually  regarded  as  indicative 
of  distinct  species,  are  referred  to  the  lists  of  63monyms : — 
Bh.  petersi  Dobson,  p.  95 ;  garoeiisis  Dobson,  p.  131. 


EXPLANATION   OP  THE  PLATES. 
Platb  in. 

Mkinolrtphut  simplex  group ;  skulls ;  ^nt  views  f ,  all  other  figures  \. 

Fig.  1.  2U.  simplfjc  (p.  76) ;  Lorabok ;  type  of  the  species.    Front  view. 

2  a,  by  c.  Rh.  megaphjfUus  f.  typiea  (p.  79) ;    Cooktown ;   B.M.  no.  8.8.3.3. 

Upper,  latom,  and  front  views. 
3.  JZA.  nanus  (p.  82) ;  Goram ;  type.    Front  view. 
4a,  6.  Bk.  eelebensis  (p.  83);  Alakassar;  type.    Upper  and  front  views. 
5  a,  h,  e.  Bh.  homeensiB    f.   typica    (p.  84) ;    Labuau ;    topotjrpe ;    B.M. 

no.  66.6.9.15.    Upper,  lateral,  and  fr^nt  views. 
6.  Rk.  mala^nu*  (p.  89) ;  Biserat ;  topotype ;  B.M.  no.  3.2.6.84.    Front  view. 

7  a,  6,  c.  Bh.  nereis  (p.  90);  Siautan,  Anambas;  type.    Upper,  lateral,  and 

frront  views. 

8  a,  b.  Bh.  stksno  (p.  91) ;  Helangor  ;  topotype  ;  B.M.  no.  98.3.1^2.    Lateral 

and  front  views. 

9  a,  6,  e,  d.  Bk.  rouxi  f.  tjfpica  (p.  93) ;  Ceylon.    Upper,  lower,  lateral,  and 

front  views. 
10.  Bh.  thomasi  (p.  100) ;  Taho,  Karin  Hills ;  topotype ;  B.M.  no.  90.4.7.9. 

Upper  view. 
11  a,  6.  Bk.  affinis  himalayanus  (p.  103) ;  Nepal.    Lower  and  front  views. 

12.  Bh.  a.  tener  (p.  103) ;  Pegu  ;  type.    Upper  view. 

13.  Bh,  a.  princeps  (p.  106) ;  Lombok ;  type.    Upper  view. 

Platb  IV. 

Bhinolophns  simpler,  lepidus,  and  midas  groups ;  skulls ;  frx)nt  views  f , 
all  other  figures  \. 

Fig. l^ Of  b,e,d.  Bh,    ferrnm-^uinum    tragatus    (p.  Ill);    Nepal;    one  of  the 

ootypes.    Upper,  lower,  lateral,  and  front  views. 
15.  Bk.f.  proximus  (p.  112) ;  Gilgit ;  type.     Upper  view. 
16  a,  6,  e,  Bk,  rrfulgsns  (p.  124) ;  Perak  ;  type.     Upper,  lateral,  and  front 

views. 
17a,  5,  c.  Bh.  comutus  pumilus  (p.  127);  Loo*choo  Isl. ;   topotype;   B.M. 

no.  2.10.7 J.    Upper,  lateral,  and  front  views. 

18  a,  6,  e.  Bh,  gracilis  (p.  129) ;  Malabar  coast ;   type.     Upper,  lateral,  and 

front  views. 

19  a,  6,  <•.  Bh.  calypso  (p.  134) ;  Engano ;  type.     Upper,  lateral,  and  front 

views. 

20  a,  6,  c,  d.  Bk,  midas  (p.  138) ;  Jask,  Persia ;  type.    Upper,  lower,  lateral, 

and  front  views. 
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4.  On  Stridulating  Hemiptera  of  the  Subfamily  Halyincej 
with  Descriptions  of  new  Genera  and  new  Species.  By 
Dr.  E.  Bergroth,  C.M^Z.S.,  Tammerfors,  Finland. 

[Received  April  1, 1905.] 

In  his  paper  **  Zur  Kenntniss  der  Stridulationsorgane  bei  den 
Rhynchoten,"  Handlirsch  ♦  has  described  three  different  kinds  of 
stridulatory  organs  in  the  Rhynchota :  the  prostemal  furrow  of  the 
Reduviidee ;  the  strigose  ventral  patches  of  the  Division  Tetyraria 
of  the  Bcutelleridse ;  and  the,  at  that  time,  still  incompletely  known 
stridulating  apparatus  of  the  Corixidse,  of  which  Kirkaldy  t  has 
since  given  us  a  complete  description  and  a  probably  correct 
interpretation.  There  is,  however,  one  group  of  Rhynchota  in 
which  these  organs  have  remained  unknown  to  Handlirsch  and 
all  other  zoologists,  except  the  distinguished  systematist  St&l,  who 
knew  them  without  recognising  their  function.  In  his  important 
paper  "  Bidrag  till  Hemipteremas  systematik "  J  he  states  that 
the  Pentatomid  genera  FkUi/coris,  Niarius,  Alphenor,  and  On- 
cocoris  have  the  following  character  in  common :  "  segmentis  ventris 
secundo  et  tertio  latera  versus  vitta  longitudinali  nonnihil  curvata, 
opaca,  vix  elevata,  transversim  densissime  subtilissimeque  strigosa, 
instructis."  Although  Gilippics  is  described  in  the  same  paper, 
St&l  seems  to  have  overlooked  the  fact  that  this  genus  possesses 
the  same  structure,  and  in  the  systematic  arrangement  he  places 
Oncocoris  far  apart  from  the  other  genera  above  mentioned. 
In  a  subsequent  memoir  §  he  ascribes  the  same  character  to 
Meddea,  the  species  of  which  are  mostly  African,  though  it  is  also 
represented  in  India  and  the  temperate  parts  of  America.  In  a 
third  work  I  j,  finally,  he  gives  "ventre  anterius  vitta  latendi 
transversim  strigosa  vel  rugosa  instructo "  to  a  group  of  genera 
comprising  Mecidea  DalL,  PUUycoris  Guer.,  Niariua  Stal,  (hicocoris 
Mayr,  Gilippus  St&l,  Alphenor  St&l,  and  Caridophthalnvus  Assm. 
(AUocotua  Mayr,  prseocc).  Mayr^  has  also  seen  these  organs  in 
his  Oncocoris  2yif'nctatti8,  but  simply  mentions  them  as  a  "  schwache 
Erhohung,"  without  ha\ang  observed  that  they  are  strigose. 
That  they  were  not  quite  unknown  to  Dallas  and  Walker,  will 
be  shown  below.  Distant**  has  lately  removed  Mecidea  from  the 
Halyinae,  placing  it  together  with  a  paii;  of  the  genus  Niphe  St&l 
(Aenaria  Dist.  nee  StSl)  in  a  division  which  he  names  Mecidaria, 
without  mentioning  the  transversely  striolated  ventral  patches  of 
Mecidea  at  all.  This  is,  however,  no  systemsttic  improvement, 
these  two  genera  scarcely  having  anything  in  common  except  the 

•  Ann.  Naturhist.  Hoftnus.  Wien,  xv.  (1900)  pp.  127-141. 

t  Entomologist,  1901,  p.  9;  Joiirn.  Qnekett  Micr.  Club,  (2)  viii.  pp.  3»-4«  (1901). 

i  (Efv.  Vet..Ak.  Porh.  1867,  pp.  491-660. 

§  Enum.  Hem.  ii.  p.  17  (1872). 

II  Enum.  Hem.  v.  p.  84  (1876). 
T  Reise  d.  Novai-a,  Hem.  p.  46  (1866). 
••  Khj-nch.  Brit.  India,  i.  p.  140  (1902). 
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more  or  less  "elongated  body.**  Berg*  has  described  two  new 
genera  from  the  southern  parts  of  South  America,  ProczeUcus 
and  LobepomiSf  which  he  says  are  allied  to  the  genera  Amaurochrotts 
St&l  and  Oncocoris  Mayr ;  but  judging  from  the  descriptions  it 
seems  very  doubtful  whether  they  belong  here,  the  more  so  as 
A  maitrochrous  does  not  appertain  to  the  Halyinse  at  all.  Distant  t 
has  also  described  an  African  genus,  CrolUua,  which  he  places 
near  PUUycoris,  but  as  nothing  is  said  in  the  description  as  to  the 
presence  or  absence  of  the  strigose  ventral  patches,  its  position  is 
uncertain.  It  is  said  to  have  the  "  rostrum  about  reaching  the 
anterior  cox»";  if  this  be  correct,  it  scarcely  belongs  to  the 
Halyinae.  Besides  the  seven  genera  referred  to  this  group  by  St&l, 
there  is  one  described  genus  which  appertains  to  the  same  group, 
viz.  Commius  St&l.  St&l  overlooked  the  striolated  ventral  patches 
of  this  genus  and  therefore  incorrectly  placed  it  among  the 
Pentatominse  s.  str.,  near  Chaleoeoris  DaU.  For  this  division  of 
the  Hal3rin8B  I  propose  the  name  Platycoraria ;  all  its  genera, 
except  Afecidea,  are  Australian,  two  of  them  {Oncocoris  and 
CartdoplUhalmus)  extending  to  the  Austro- Malayan  region  (New 
Britain,  New  Guinea,  Timor,  Flores,  Coram). 

As  StSlt  calls  the  strigose  ventral  patches  of  the  Tet3rraria 
"  macula  BiridukUarias"  but  only  speaks  of  "  viUa:  strigoBCd  "  in  the 
Platycoraria,  it  is  evident  that  he  did  not  recognise  their  true  nature 
in  the  latter  division.  A  close  examination  of  the  ventral  patches 
of  the  Platycoraria  shows,  however,  that  they  are  perfectly 
homologous  to  the  strigose  areas  of  the  Tetyraria.  As  described 
by  Handlirsch,  the  stridulatory  organs  of  the  Tetyraria  are  made 
up  of  two  different  parts — ( 1)  the  passive  element,  consisting  of  the 
strigose  ventral  patches ;  and  (2)  the  active  element,  consisting  of 
a  series  of  minute  wart- shaped  tubercles,  bearing  a  subapical 
tooth  or  bristle  and  placed  on  the  inner  side  of  the  tibife.  The 
ventral  patches  are  straight  and  situate  on  each  side  of  the 
median  line  of  the  fourth  and  fifth  segments,  sometimes  extending 
to  the  third  or  sixth  segment;  they  converge  behind  and  the 
stri»  are  arranged  longitudinally,  being  nearly  parallel  to  the 
axis  of  the  body.  When  the  insect  bends  the  tibia  against  the 
femiur  and  again  stretches  it,  the  spinous  tubercles  of  the  tibia 
pass  across  the  strigose  surface  of  the  venter,  thus  enabling  the 
insect,  by  rapidly  repeating  these  movements,  to  produce  an 
audible  sound.  In  the  Platycoraria  both  the  active  and  the 
passive  parts  of  the  stridulatory  organ  show  the  same  structure 
as  in  the  Tetyraria,  but  the  ventral  patches  are  usually  comma- 
shaped,  a  little  elevated  and  placed  near  the  base  of  the  venter, 
banning  with  a  rather  broad  base  at  the  anterior  margin  of  the 
second  s^pnent  and  proceeding,  gradually  tapering  and  curved 
inwardly,  to  the  posterior  margin  of  the  third  (rarely  second) 
segment,  where  they  end  not  far  from  the  median  line.     The 

•  An.  Soc.  Cient.  Arg.  xxxii.  pp.  234  A  286  (1891). 
t  AuD.  k  Mag.  Nat.  Hist.  (7)  yii.  p.  21  (1001). 
X  Enutn.  Hem.  iii.  p.  8  (1873). 
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patches  are  transversely  strigose  in  the  hasal  part,  but  the  strue 
gradually  become  more  oblique  and  are  often  practicaUy  longi- 
tudinal at  the  narrow  end.  From  the  position  of  the  patches  it 
is  clear  that  the  tibiie  cannot  come  in  contact  with  them,  and  the 
active  part  of  the  stridulatory  organ  must  be  sought  for  elsewhere. 
I  have  found  it  on  the  inner  side  of  the  hind  femur,  where  it 
consists  of  a  number  of  very  small  spinous  knobs  arranged  either 
in  a  single  regular  row  or  in  two  or  three  irregular  ones.  They 
are  visible  under  a  common  pocket-lens,  but  under  a  compound 
microscope  they  present  exactly  the  same  structure  as  the  tibial 
spinules  of  the  Tetyraria.  I  propose  to  call  them  ^^spicula 
stridukUoria"  The  movements  of  the  femur  exactly  correspond 
to  the  different  direction  of  the  striae  of  the  ventral  patches,  these 
strise  being  always  crossed  at  a  right  angle  by  the  '*  spictUa"  By 
rubbing  the  inner  side  of  the  femur  over  the  ventral  patch  I  have 
experimentally  produced  a  stridulating  noise.  St&l  seems  to  have 
observed  the  ^^spictUa  stHdulataria"  in  PUUycoria  and  NiariuSy 
for  in  his  above-quoted  paper  of  1867  he  says  they  have  the 
**femoribus  posticis  intus  granulatis."  In  his  larger  work  of 
1876  he  has  omitted  to  mention  it. 

In  his  revision  of  the  Hemiptera  Heteroptera  of  the  British 
Museum,  Distant  was  apparently  not  satisfied  with  the  state  in 
which  he  left  the  genus  DtctyotuLs,  He  says*  :  "  Dictyotus  requires 
revision ;  all  the  species  which  Dallas  included  in  his  genus  do 
not  appear  to  be  congeneric."  Without  having  seen  Dallas's  types 
I  had  myself,  in  determining  some  species  of  this  genus,  come  to 
the  same  conclusion.  In  some  of  his  specific  descriptions  Dallas 
speaks  of  "  a  ctu*ved  raised  line  on  each  side  of  the  second  and 
third  segments "  of  the  venter.  Walker  has  also  described  his 
Mormidea  deter sa  as  having  the  "  abdomen  beneath  with  a  short 
curved  smooth  line  on  each  side  near  the  base."  I  therefore 
suspected  that  these  particular  species  belong  to  the  genus 
Oncocorisy  and  this  supposition  has  proved  to  be  correct,  my 
friend  Mr.  Distant  having  at  my  request  kindly  re-examined  the 
types  of  the  British  authors  previously  referred  by  him  to 
IHctyoUM,  It  is  therefore  necessary  to  give  a  complete  revised 
list  of  the  species  of  Oncocoria,  which  follows  here,  and  which  is 
essentially  founded  upon  the  communications  received  from 
Mr.  Distant. 

OxcocoRis  Mayi\ 

Verb,  zool.-bot.  Ges.  WIen,  xvi.  p.  362  (1866);  Reise  d. 
Novara,  Hem.  p.  44  (1866). 

Dictyotus  Dall.  List  Hem.  Brit.  Mus.  i.  p.  139  (pro  parte). 
Tarha  Walk.  Cat.  Het.  Hem.  Brit.  Mus.  i.  p.  236  (1867). 

1.  Oncocoris  APICALI8  Dall.  West  Australia. 

Dictyotus  apicalis  Dall.  List,  i.  p.  141  (1851). 

•  Ann.  A  Mag.  Nat.  Hist.  (7)  v.  p.  388  (1900). 


1905.]  HEMIPTSRA  OF  THE  SUBFAMILY  HALYIN.e.  149 

2.  Oncocoris  C(£LEBS  Fabr.  Australia  ♦. 

Cimex  ccdebs  Fabr.  Ent.  Syst.  iv.  p.  Ill  (1794). 
Oncocoris  ccdeba  St&l,  Hem.  Fabr.  i.  p.  23. 

3.  Oncocoris  confinis  Dall.  Australia. 
Didyat/UB  confinia  Dall.  List,  i.  p.  143. 

4.  Oncocoris  detersus  Walk.  Ceram. 

Mormidea  detersa  Walk.  Cat.  iii.  p.  554  (1868). 
Diciyohts  deteratts  Dist.  Ann.  &  Mag.  Nat.  Hist.  (7)  v.  p.  388 
(1900). 

5.  Oncocoris  dimidiatcs  Mont.  Victoria. 

0.  dimidiatus  Mont.  Bull.  Soc.  Sc.  Bucarest,  xii.   p.    291 
(1903). 

6.  Oncocoris  discx>ii>£US  Dall.  North  Australia. 
ZHctyolus  discoideua  Dall.  List,  i.  p.  144. 

7.  Oncocoris  favillaceus  Walk.  North  Australia. 

TarbafaviUacea  Walk.  Cat.  i.  p.  237. 

Didyoivs  favtUacevs  Dist.  Ann.  k  Mag.  Nat.  Hist.  (7)  iv. 
p.  434  (1899). 

8.  Oncocoris  oeniculatus  Dall.  South  Australia. 

Dictyotua  genicukUus  Dall.  List,  i.  p.  142 ;  Dist.  I.e. 
DictyotuB  lineaiua  Walk.  Cat.  i.  p.  181. 

9.  Oncocoris  insulanls  Bergr.  New  Britain. 
0.  instUanus  Bergr.  Rev.  d'Ent.  x.  p.  202  (1891). 

10.  Oncocoris  lethierryi  Mont.  Australia. 

0.  lethierryi  Mont.  Bull.  Soc.  Sc.  Bucarest,  xii.  p.  294  (1903). 

11.  Oncocoris  modestus  Hor\%  New  South  Wales. 

0.  modesiua  Horv.  Term.  Fuz.  xxv.  p.  601  (1902). 

12.  Oncocoris  oyalis  Bergr.,  infra,  p.  153.  Queensland. 

13.  Oncocoris  punctatus  Mayr.  New  South  Wales. 

0.  punctaiMS  Mayr,  Verb,  zool.-bot.  Ges.  Wien,  xvi.  p.  362 
(1866) ;  Reise  d.  Novara,  Hem.  p.  46,  tab.  i.  fig.  6. 

14.  Oncocoris  semimaroinatus  Westw.  West  Australia. 
Pentaioma  aemimarginaia  Westw.  Cat.  Hem.  Coll.  Hope,  i. 

p.  42  (1837). 
Dictyotus  8€miinargi7iatu8  Dist.  P.Z.S.  1900,  p.  810, 

15.  Oncocoris  similis  Dall.  Tasmania. 

DictyoiuB  similis  Dall.  List,  i.  p.  143 ;  Dist.  Ann.  <fe  Mag.  Nat. 

Hist.  (7)  iv.  p.  434(1899). 
Pentaioma  truncatula  Walk.  Cat.  ii.  p.  311  (1867). 

•  Fabricins  gives  no  nearer  habitat;   I  possess  examples  of  the  ftpecies  from 
Qneensland. 
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16.  OxcocoRis  8UBSIMIU8  Mont.  Victoria. 

0.  subsimUia  Mont.  Bull.  Soc.  Sc.  Bucareet,  xii.  p.  293  (1903). 

17.  Oncocoris  transversus  Carp.  Murray  IsL 

Didyotus  trcmsrersna  Carp.    Proc.    Roy.   Dublin   Soc.    vii. 
p.  138,  pi.  xii.  f.  1  (1891). 

18.  Oncx)CORIS  TRUNCATELLU8  Walk.  Australia. 
Eysarcwia  truncatelltts  Walk.  Cat.  iii.  p.  558. 

Dtctyotua  tmncaieUus  Dist.  Ann.  <k  Mag.  Nat.  Hist.  (7)  iv. 
p.  434  (1899). 

19.  Oncocoris  ventralis  Walk.  North  Australia. 

Mormidea  ventralis  Walk.  Cat.  iii.  p.  555. 
Dictyottis  ventralis  Dist.  Ann.  &,   Mag.  Nat.  Hist.  (7)  iv. 
p.  434  (1899). 

The  species  of  Oncocoris  are  very  similar  in  faei/ss  to  those  of 
Dictyotusj  but,  apart  from  the  stridulatory  patches,  are  easity" 
distinguished  by  having  the  antenniferous  tubercles  visible  from 
above  and  the  metastemal  orifice  prolonged  in  a  keel. 

Before  proceeding  to  describe  some  new  forms  of  this  group, 
I  may  remark  that  in  Chicocoris  and  Commius  the  ^^spictda 
stridtUatoria"  are  arranged  in  a  single  straight  row,  whilst  in 
Platycoris  and  Niarius  they  are  placed  in  two  or  three  irregular 
rows.  The  other  described  genera  of  the  group  are  unknown 
to  me. 

Niarius  tryoni,  sp.  n. 

Ovattts,  opacits,  niger^  subtiliter  sat  dense  pundulaiuSf  sup'a 
caUulis  minutis  Jlavidis  conspersus,  vUta  superiors  posteriors 
et  margins  angtisto  laterali  capitis,  hasi  hnjus  stihtus,  basi 
artictdi  primi,  tertii  quartique  anteimarum,  rostro  {ariiado 
vltimo  excepto),  limbo  laterali  prothoracis  et  partis  basalts 
corii,  epipleurisy  macula  props  angidos  ba^ales  et  apice 
scuteUi,  nmctda  ohUmga  late^'ali  intus  rotundata  segmentorum 
abdominalium,  acetabulis  pedibusgtte  {anmUo  aivteapicali 
ferMtrwrn,  excepto)  flavo-ochraceiSf  ventre  m^edio  impunctaio, 
dilute  piceOy  nitido.  ArtictUus  primus  antennarum  apicem 
capitis  haud  attingens,  secundus  duobus  uUimis  unitis 
fequHongits,  tertius  et  quartus  stdneqiie  longi,  Pronotum 
lateribus  leviter  sinualum.  ScateUum  apice  impnnctaium, 
Hemelytra  apicem  abdominis  aitingentia,  corio  basin  segmenti 
sexti  connexivi  superaiite,  Segmentum  genitale  maris  medio 
segm^ntis  tribus  prcecedentihits  unitis  sulxequilongum,  (Pedes 
postici  desunt.) 

Long.  <S  10  mm, 

Queensland. 

Allied  to  y,  iUuminatus  Dist.,  but  in  Distant's  species  the 
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head,  pronotum,  and  scutellum  seem  to  be  differently  sculptured, 
and  there  is  no  annulation  to  the  femora. 

Levenna,  gen.  nov. 

Caput  loiigitudiTie  latius,  levUer  convexiim^  apiee  rotundatwrn^ 
marginibua  anguste  re/lexis,  aide  oculos  magnos  globosoa 
sijiuatis,  tylo  et  jugis  ceque  longisy  iUo  poatice  devcUo,  his 
antice  valde  approxinuUis,  oeellis  majusctUis,  in  linea  inter 
marginem  poattcii/m  oculorum  ducta  posUia,  a  linea  media 
capitis  qtiom  ab  ocidis  edUem  du^  et  dimidio  longiua 
dUtantUme,  bivcctUis  humiUbvs,  rectis;  rostro  coocas  poeticas 
(Utingenie,  articido  aecv/ndo  dttohua  apicalibua  unitis  breviare, 
tertio  quarto  longiore,  tuhercidia  antenniferia  e  aupero 
diati^igiiendis,  eoctua  apiniUa  porrecta  armcUia;  antennia 
quadri-ariiddatiaj  articulo  primo  apioem  capitis  patdlwm 
auperante,  aecundo  Umgiaaimo.  Pronotum  medio  capita 
parum  langiua,  marginUma  lateralibua  anticis  acutia,  leviter 
expla/iiatia  et  rejlexia,  angidia  lateralibua  haud  promintdia, 
angitate  rotuTidatia,  angidia  baaalibua  kUiaaime  roiundatia, 
margine  b<u(di  recto,  Scutellum  pone  medium  leviter  ainuaium. 
Meaoatemum  cariruUum,  Orifida  metaatemalia  tn  rugam 
mediocrem  continiuUa,  Hem£lytra  apioem  abdominia  longe 
auperantia^  corio  apicem  abdominia  auhctttingente  (  d  )  teZ  hoc 
pavUo  breviore  (  $  ),  margine  apicali  leviaaime  ainuato,  angulo 
apicali  acuiOy  membratia  venis  circiter  aex  inatructa,  exterioribua 
tribua  /urcatia  et  pone  m£dium  vena  tranaveraa  canjunctia. 
Akeapicemabdominia  auperttntea,  aedhemeli/triapaullo  breviorea. 
Abdomen  Jtemelytria  haud  vel  vix  latiuSj  aubtua  utrinqu^  prope 
haain  vitta  atridulatoria  curvata  uaque  ad  apicem  aegmenti 
tertiipertracta  inatructum,aegmentiaquinqueprimia  verUralibvs 
in  mare  medio  valde  retractia,  qiiam  lateribua  /ere  triplo 
brevioribua,  aegmentoaeocto  hujua  aexua  permagnOyprcecedentibua 
itnitia  m^edio  longiore,  angvlia  apiccdibua  hujua  aegmenti  in 
mare  kUiaaime  rotundatia,  fere  deletia,  margine  apicali  recto, 
in  femi'na  obtuaiuactdia,  margine  apicali  late  arcuato-ainualo, 
aegmento  genitali  maria  latiaaimo,  angvlia  <ipicalibvs  productia, 
margine  basaU  aub  aegmenio  aexto  ventrali  auboccuUo,  medio 
proceaau  liguUformi  verticcUiter  recurvo  inatructo.  Pedea 
longiusculi,  femMibua  poatida  intua  apiculia  atridulatoriia 
tiniaeriatia  inatructia;  tibiia  omnibua  femxyribua  aubcequilongia, 
aupeme  aulcctHa;  taraia  triarticulatia,  articulo  primo  taraorwm 
poaticorum  incnuatUo^ 
This  remarkable  genus  is  to  be  placed  near  Commiua  St&l,  but 
is  at  once  distinguished  by  the  four- jointed  antennce,  the  very 
long  hemelytia,  and  the  enormously  developed  sixth  ventral  and 
genital  segments  in  the  male.  The  considerable  length  of  the 
hemelytra  is  probably  due  to  the  necessity  for  preserving  the 
inner  parts  of  the  very  wide  and  open  male  genital  segment  from 
injury. 
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Leyenxa  salax,  sp.  n. 

Supra  nigcTj  sat  dense  et  fortUer  punctatuSy  linea  hngitudhwU 
media  plus  minusve  disiincta  veHicis,  vittavel  linealangUiulinali 
media  irUerdum  medio  IcUe  interrupta  pronoti  hujusqtie  limbo 
IcUeraU  ah  angvlis  apiccdilms  ultra  medium  interdumque 
etiam  margine  postico,  ma^a  parva  ad  angvlos  bascdes, 
maculis  duabtcs  mediis  magnitudine  variabilibvs  fasdaque 
aubapicali  scuteUi,  fascia  corii  ab  angvlo  apuxdi  intern  o  ad 
margine7n  costalem  dtccta  ibique  dHatata  segmentisque  amnexivi 
basijlavisy  remote  fusco-punctaiis,  venis  membrance  prassertim 
apice  satpe  paUescentilms,  AUe  fusco-violacece.  Caput  subtus 
cum  rostro  et  antennis  violaceo-nigrum,  bttcculis  scepeqne 
macula  utrinque  adjacente  flavidis.  Pectus  violaceo-nigrum, 
limbo  lateraU  prostemi  ab  apice  ultra  medium,  carina  media 
et  margine  UUerali  mesostemi  ac  limbo  postico  metastemif 
interdum  etiam  acetahtdis  omnibus  et  prosterno  medio,  Jlavis, 
Abdomen  subtus  Jlaro-testaceum,  disco  medio  interdum  rufo- 
piceotincto  velsegmento  sexto  medio  macida/usca  notato,  limbo 
laterali  ventris  violaceo,  macula  quadrata  ad  angulos  basales 
segmentorum,  JIavida  cum  disco  ventris  interdum,  confluente 
signato.  Pedes  nigro-  vdfuscO'Viola^eiyfemoribusposterioribus 
interdum  basin  versus  Jlarescentibns,  CapiU  subtus  et  pectus 
remote  punctulata,  articulo  secimdo  cmtennarum  tertio  fere 
dimidio  vel  saltern,  tertia  parte  longiore,  tertio  et  q^varto 
suhasque  Imigis.  Pronotum  Imigitudiiie  media  fere  duplo  et 
dimidio  latius,  marginibus  lateralibus  rectis.  Abdomen  subtus 
impunctatum,  appendidbus  duxibus  intemis  {IcUeralibus, 
Sharp)  segmenti  genitcdis  maris  longe  subuUUis, 

Long,  S  6-7*6  mm,,  cum  membr,  8-9*6  mm,  $  7*8  mm,,  cum 
membr,  9*8  mm, 

Queensland  ;  South  Australia  (Yorketown). 

COMMIUS  MINOR,  Sp.  n. 

Flaws,  capite  {eocceptis  basi  stibtus,  macula  triangulari  ab  hoc 
ad  tubercula  antennifera  ducta  bucculisque),  maculis  duabus 
magnis  traiisversis  triangularibus  anticis  pronoti,  nuxctda 
magna  basali  triangulari  scuieUi  medium  hujus  atthigente 
maculaque  ejusdem  angusta  elongata  marginali  pone  medium, 
msso-  et  metastemo  medio  {carina  iUius  excepta),  macula 
mctgna  pleurarum,  maculis  quinque  ventralibus,  una  utrinque 
sublaterali  segmenti  quarti  et  quinti  et  una  magna  media 
segmenti  sexti,  maculaque  tra/nsversa  segmenti  genitalis  maris 
violascenti'  vel  viridi-ameis,  maculis  du>abus  magnis  basalib^ts 
basi  contiguis  pronoti  fuscis,  hemelytris  subpurpureo-fuscis, 
opcuns,  levtssime  cenescentibus,  corio  fascia  Jlava  htter  ofngtdum 
apicalem  internum  et  marginem  costalem  omaU> ;  antennis, 
rostro  pedibusqus  castaneis,  his  cenescentibus.  Caput  vertice 
medio  et  pone  juga  remote  subtilissime  pu7ictidatum,  jugis 
oblique  strigosis,  artiado  secundo  antennarum  primo  plus 
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qucnn  dimidio  longiore^  tei'tio  secuiido  tertia  parte  lovgiore 
(ceteri  desurU).  Fronotum  medio  capUi  subcequUovguni, 
reinoiissims  et  subtUissime  puiictulaium,  marginibus  UUeralihus 
ajUicis  aubrectis.  tSciUellum  remotissi'nie  et  subtUissime,  p<yne 
medium  kUera  versus  fortius  fmnctvlatwm,  Hemeh/tra 
apicem  abdominis  attingeiUia,  davo  et  corio  remote  suhtiliter 
pundidatiSf  m(»rgine  apicali  hujus  exterius  levissime  sinuato. 
Pectus  remote  ptinctulatum,  pleuris  medio  kevibus.  Abdomen 
impuiustatimi,  segme^Uo  sexto  veiUrali  maris  medio  segmeiUis 
tribus  antecedentibus  unitis  cp^uUongo,  segmento  genitali 
maris  margiiie  apicali  segmenti  tUiimi  ventralis  pavUo  latiore, 
appendiciims  inteniis  {kUeridibus,  Sh&rp)  falci/orviibMS,  dilute 
piceis  (in  elegante  longioribus,  nigris). 
Long,  S  9  mm, 
Queensland. 

Much  smaller  than  C,  elegans  Don.  and  diflferently  coloured, 
with  the  pronotum  much  shorter,  the  hemelytra  also  shorter, 
the  apical  margin  of  the  corium  much  less  sinuate  near  the 
apical  angle,  and  the  genital  segment  of  the  male  much  broadei*. 

Oncocoris  oyalis,  sp.  n. 

Ovalis,  lividO'testaceuSj  modice  dense  scU  fortiter  nigricanti- 
ptmcUUuSj  ventre  medio  remote  pu7ici(U0y  limbo  UUerali  prostemi 
et  ventris  impwnctatOy  artictuo  tdtimo  rostri,  vitta  angusta 
siihUUerali  pauUo  curvata  dimidii  antici  pleurarum,  mactda 
ohlongula  ante  angtdos  posticos  prostemi,  mesostemo  medio 
{carina  eoocepta),  macula  magna  traiisversa  bascdi  r en  tins, 
macula  media  segm&nti  ejus  sexti  maculaque  parva  ad  angtdum 
basalem  et  apuxdem  segmentorum  connexivi  et  ventris  nigrinis. 
Caput  pronoto  medio  stdniequilongum,  tylo  etjtigis  ceque  longis, 
rostro  coxas posticas  superante  ;  {antennce  desunt).  Fronotum 
longitudine  media  duplo  et  dimidio  latius,  marginibus 
lateralibus  subrectis,  angtdis  lateralibus  levissime  emimdis, 
obtusis,  ScuteUum  maculis  quinq^te  minutis  basalibus  et 
summo  apice  impunctatum,  Hemelytra  apicem  abdominis 
superantia,  corio  areolis  aliquot  impunctatis  prcedito,  m^embrami 
/usca,venisalbO'Cinerasce7itibics.  Abdomen  hemelytris  subceque 
latum,  Fedes  maculis  punctiformibus  nigrinis  conspersi, 
femoribus  posticis  medittm  segmenti  sexti  ventris  pavUum 
sttperantilnts,  spundis  stridulatoriis /usco-ferrugineis. 

Long,  5  8  mm. 

Queensland. 

EuRYNANNUS,  gen.  nor. 

Corpus  pai^um,  late  breviter  rotundato- ovale.  Caput  planius- 
culwn,  dimidio  basali  partis  anteocularis  antrorsum  admodum 
angustato,  laterilms  obtusissimis,  convexis,  in  tvberctdn 
arUennifera  continuo  transeuntibus,  dimidio  ejus  apicali 
paraUelOf  apice  late  rotundato  et  medio  levissime  indso, 
lateribus  acutis,  jugis  tylo  longioribvs  et  ante  hwnc  contiguis, 
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ocidis  minutis,  brevissime  stf/latis,  aceUis  permhiiUis,  ah  oeidis 
ac  tinea  media  capitis  sitbceqtie  Unige  distantihtis,  mox  pone 
linea/m  inter  marginem  posteriorem  octdorum  Jietam  pasiUe, 
vert  ice  oculo  circiter  septuple  latiore,  tubercutis  antenmferis  e 
sapero  distinguetidie,  antrorsum  cwivergentibus,  apice  eactus 
spmtdosO'productis ;  antennis  ah  octUie  et  ah  apice  capitis 
mbasque  longe  iiisertis,  quinque-artictdatis,  artictUo  primo 
apicem  capitis  ha/ud  attingente,  biiccidis  htiviiUbtis,  reikis; 
rostro  coxas  posticas  paidhvm  supera/nte^  articido  secundo 
apiccdihus  duobns  suhcequilongis  unitis  pauUo  breviore, 
Fronotum  medio  capiti  subatqutUmgumy  marginibus  lateralihus 
anticis  leviter  rotwndatiSy  aiUice  leviter  simuUis,  niargine 
postico  rotiindatOy  angvUs  lateralibus  vix  emintUiSy  obtusis. 
SciUelkim  subceque  hngiim  ac  latum,  parte  apicali  latiuscula, 
frenis  medium  scutelli  pauUitm  siqyerantibus.  Sterna  medio 
sulcata;  orifieia  in  rugam  longiusculam  oblique  cmtrorsum 
producta.  Hemslytra  apicem  abdominis  pauUum  superantia, 
nutrgine  apicali  corii  levissime  siniuUo,  menibrana  paucinervi. 
Abdomen  hemelytris  pamm  latius,  suhtus  props  basin  utrinque 
vitta  stridulatoria  curvcUa  ad  apicem  segmeivti  tertii  extensa 
instructum.  Pedes  mediocres,  femoribus  posticis  intus  spicuUs 
stridulatoriis  uniseriatis  instruct  is,  tibiis  femoribtis  sub- 
cequHongis,  sitj^ra  stdcatis,  tar  sis  triarticidatis. 
Easily  distinguished  from   Oncocoris  by  the  structure  of  the 

head,  the  very  small  substylated  eyes,  and  the  short  and  broad 

Ixxly. 

EURYNAXNUS  LIPPUS,  Sp.  n. 

Ochraceus,  opacus,  sat  dense  ferrugineo-puiictaius  {disco  Venturis 
ta,men  remotissime  pitnctato),  lihique  maculis  minu4is  nigris 
remotissime  adspersus,  macula  parva  nigra  ad  angtdos  basales 
et  apicales  segmentorum  abdominalium  notatus.  Caput  longi- 
Uvdine  pavUo  latius,  rostro  apice  nigro  ;  antennis  ochraceis, 
artictdo  tertio  apice  et  dif-obus  xdtimis  totis  dilute  ferrugineis, 
articido  secundo  primo  dnplo  longiore,  tertio  pi'imo  dimidio 
longiore^  quarto  secundo  std)cequilongo,  quinto  quarto  cequilongo 
rel  paidlo  longiore,  Pronotum  capite  duplo  latius,  ScuteUum 
mox  pone  medium  levissime  sinuatmn,  Membrana  cinerea, 
macidis  minntis  nigris  remote  conspersa.  Abdomen  (<J) 
florso  apice  arcuato-sinuatuyn,  segmeivto  ventrali  sexto  apice 
tnedio  svhrecio,  late7*a  versus  levissime  sinu<Uo,  medio  segmenio 
quinto  duplo  loiigiore,  segmento  genitali  perpendicidari,  ultra 
segmentum  ultimum  abdomi^icde  hand  producto.  Pedes 
macidis  pimcti/ormibus  nigris  remotissime  conspersi,  femoribus 
posticis  apicem  abdominis  aitingentihis,  spiculis  stridulaioriis 
ferrugineis. 

Lffug.  6  5*6  mm.,  lut.  4*3  mm. 

Queensland. 
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(Text-figures  23-28.) 

In  this  memoir  I  use  the  term  Limicolse  in  the  sense  of 
Gradow  (3)  as  a  major  subdivision  of  the  Order  Charadriiformes. 
I  have  dissected  examples  of  the  following  forms,  and  where,  in 
this  paper,  I  refer  to  family-characters,  I  must  be  understood  as 
limiting  my  remarks  to  the  birds  I  have  myself  dissected,  unless  I 
definitely  state  otherwise : — 

Suborder  LiMicoLiB. 

Family  Ghanuiriidie     Charadrivs  pluviaUs. 

Himantopus  nigricoUis. 
VaneUus  vtdgaris. 
GalUnago  codeatis, 
Rhynchasa  caperms, 
Scolapax  rusticola. 

Chionidfe Chia7iis  alba. 

Glareolidte  Glarecla  pratincola, 

Thinocoridie    Thinocorua  species  ? 

(Edicnemidfe   CEdicnemus  acolopax, 

Parridse   fff/drophasian  us  chirurgtts. 

The  greater  part  of  the  actual  dissection  was  completed  in 
1902,  in  continuation  of  my  work  on  Gruiform  Birds  (7) ;  pressure 
of  other  duties  has  made  it  impossible  to  finish  it  sooner.  I  am 
indebted  to  the  facilities  afforded  by  this  Society  in  the  prosectorium 
at  the  Gardens  for  the  material,  and  to  my  friend  Mr.  F.  E. 
Beddard,  F.R.S.,  the  Societ/s  Prosector,  for  much  kindly  interest. 

DiASTATAXY  IN  THE  LiMICOLiE. 

In  the  arrangement  of  the  feathers  on  the  wing,  all  Limicoline 
birds  are  closely  similar.  They  are  diastataxic  in  the  most  typical 
form.  The  condition  in  Chionia  alba  (text-fig.  23,  p.  156)  may 
serve  as  an  example.  Along  the  edge  of  the  ulna,  from  the  wrist 
towards  the  elbow,  the  great  quills  with  their  associated  coverts 
are  arranged  in  an  orderly  series,  but  after  four  of  these  rows,  each 
headed  by  a  quill,  there  is  a  row  from  which  the  quill  is  missing, 
forming  the  diastataxic  gap  (text-fig.  23,  x,  p.  156).  The  carpal 
remex  and  covert  are  present  (C.R.,  CO.),  the  covert,  in  most  cases 
(although  not  in  Chionis),  being  conspicuously  larger  than  the 
remex.     These  two  feathers  lie  closer  to  the  most  proximal  primary- 
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quill  than  to  the  most  distal  secondary-quill  in  most  Limicobe, 
but  the  position  varies,  and  that  shown  in  the  diagram  is  more 
primitive.  As  evidence  of  their  association  with  the  secondary 
series,  there  is  to  be  taken  into  account  first  the  fact  that  the 
covert  crosses  the  remex  as  in  the  secondary  rows,  not  lying  distal 
to  it  as  in  the  primaiies,  and,  secondly,  that  a  plica  (pi,),  to 
which  I  have  called  attention  in  other  groups  (4  and  5),  unites  the 
carpal  remex  with  the  most  distal  secondary  remex. 

Text-fig.  23. 


S 

Wiug-structure  of  Chionis  alha. 

Diagram  of  the  distal  secondary  quills  and  coverts, 
showing  the  diastataxie  arrangement. 

S.  First  secondarj'.     P.  First  primary,    x,  Diastataxic  gap.    C.R.  Carpal  remex. 
C.C.  Carpal  covert.    PI.  Plica,  binding  carpal  covert  to  first  secondary. 

The  condition  of  the  wing  in  the  Limicolse  is  similar  to  that 
found  in  the  greater  number  of  the  Columbse,  but  whereas  in  some 
Columbfe  (4)  the  eutaxic  condition  is  found — or,  as  I  have  tried 
to  show,  has  been  attained, — it  has  not  been  attained  by  any  of 
the  Limicolae.  In  the  Gruiformes,  a  somewhat  incoherent  group 
certainly  closely  related  to  the  Charadriiformes,  both  conditions 
of  the  wing  are  present  (7). 

GUT-PATTERXS  IN  THE  LiMICOLiE. 

I  have  already  shown  (6)  that  the  pattern  of  the  gut  in  Limicolie 
is  of  considerable  interest.  It  displays  a  configuration  which 
dift*^i>i  from  the  pattern  which  is  archeoentric  for  all  bii-ds  in  a 
fa^shion  similar  to  the  divergence  shown  by  the  Gruiform  birds, 
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and  notably  different  from  that  of  the  Columbse,  or,  indeed,  of  any 
other  group  except  the  Lari.  The  duodenal  loop  is  simple  and 
definite  (text-figs.  24  and  25,  A-B) ;  the  portion  of  Meckel's  tract 
proximal  to  MeckeFs  diverticulimi  (Div.)  tends  to  be  enlarged  in 
such  a  way  that  the  diverticulum  is  not  at  the  apex  of  a  loop  as 
in  Columbae  or  Passeres,  but  on  the  distal  limb  of  a  loop,  which 
is  short  in  the  forms  which  are  less  specialised  in  this  I'espect, 
such  as  the  Chionidw,  Glareolidie,  Thinocoridae,  (Edicnemidse, 
and  the  simpler  Charadriidae  (such  as  Numenitis  and  VaneUim\ 

Text-fig.  24. 


Diagrtm  of  intestinal  pattern  of  Rhynch^ta  eapensis. 

A.  Cut  proximal  end  of  duodenal  loop.    B.  Distal  end  of  duodenal  loop. 
Div.  Meckel*!  diverticulum.    C.  Origin  ot  C8»ca.    R.  Cut  end  of  rectum  at  cloaca. 


but  which  in  other  Charadriidte  and  Parridae  (such  as  Seclopax^ 
HimarUapua,  and  Hyd/rophaManua)  is  elongated  and  spirally 
twisted.  The  portion  of  Meckel's  tract  between  this  and  the 
duodenal  loop  is  ill-defined  in  the  simpler  forms,  but  in  others 
tends  to  be  thrown  into  a  definite  narrow  loop.  The  portion  pos- 
terior to  the  diverticulum  is  in  close  i-elation  to  the  colic  c»ca, 
which  are  long  in  the  simpler  forms  (text-fig.  24,  C),  but  become 
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almost  atrophied  in  the  more  specialised  types  of  giit-pattern — 
as,  for  instance,  in  fff/drophasianus  (text-fig.  25,  C). 

With  regard  to  these  two  features  of  their  structure,  the  con- 
ditions of  which  in  Birds  generally  ai-e  pretty  well  known,  the 
position  of  the  Limioolse  is  easy  to  define.  In  wing-structure  they 
are  diastataxic,  like  all  but  the  most  specialised  Oolumbse,  and  like 
many  of  the  Gruiformes.  In  the  gut-pattern  they  are  not  much 
modified  from  the  archecentric  condition,  but  the  modification  is 
definite,  characteristic,  and  progressive,  and,  in  its  simpler  form, 

Text-fig.  25. 


Diagram  of  intestinal  pattern  of  HydropJiasiatiM  ehirurgns. 
Lettering  as  in  text-fig.  24. 

similar  to  that  shown  by  the  Gruiformes.  In  the  more  specialised 
types  the  elongation  and  spiral  twisting  of  a  portion  of  Meckel's 
diverticulum  brings  about  a  superficial  resemblance  with  the 
arrangement  in  the  long-gutted  Oolumb*  and  Passeres,  but  the 
morphological  condition  is  different,  as  a  different  portion  of 
the  intestinal  tract  is  afiected.  I  shall  now  endeavour  to  set 
out  the  chief  modifications  in  muscular  anatomy  that  I  have  found 
to  be  of  interest  in  these  birds. 


Muscular  Anatomy. 

Latissimus  dorsi  anterior  et  posterior, — The  anterior  division  in  all 
these  birds  is  a  broad  flat  muscular  strap,  without  any  peculiarities. 
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Its  insei-tion  is  muscular,  and  just  below  that  of  the  posterior, 
division  (text-fig.  26,  L.  A.  and  3).  The  posterior  division  is  absent 
in  ScdopaXj  present  in  the  others,  and  its  proximal  edge  touches 
the  distal  edge  of  the  anterior  division  in  (Edicnemvs  (text-fig.  26, 
L.P.  and  4)  and  Hydrophasianua,  but  not  in  the  othei-s.  In  Hydro- 
phasianus  and  (Ediciiemus  the  two  muscles  are  almost  continuous, 
although  they  cross  before  insertion,  at  which  point  they  are  closely  in 
contact ;  whilst  in  the  others  the  tendon  of  the  posterior  division  is 
separated  by  a  short  gap  from  the  muscular  and  more  distal  insertion 
to  the  humerus  of  the  anterior  division ;  this  tendon  is  always 
in  close  association  with  the  humeral  anchor  of  the  anconaeus. 

Text-fig.  26. 


Shoulder- muscleti  of  CEdicnemuM  scolopax. 
Left  shoulder ;  external  view. 

Tendon  of  supra-comcoideus.  A.S.  Ancona?U8  scapulariK,  the  reference  lines 
pointing  reBpectively  to  the  humeral  ori^n  and  the  scapular  anchor.  S.A. 
Scapuli-humeralis  anterior.  S.P.  Scapuli-humeralis  posterior.  S.  Expansor 
aecundariorum.  L.A.  LatisAimus  dorsi  anterior.  L.P.  LatiMimus  doni 
posterior.  3.  Insertion  of  lat.  dors.  ant.  4.  Common  insertion  of  lat.  dors. 
post,  and  humeral  anchor  of  ancon.  scapularis. 


The  posterior  division,  where  present,  tends  to  spread  backwards 
to  reach  the  ilium  and  part  of  the  ribs.  In  Chionis  its  origin  is 
limited  to  the  vertical  anterior  edge  of  the  ilium,  whilst  the  gap 
between  it  and  the  anterior  muscle  is  wider  than  in  any  of  the 
other  birds. 

The  archecentric,  or  most  generalised,  condition  of  these  muscles 
in  Birds  appears  to  be  the  existence  of  an  anterior  and  posterior 
division,  fairly  well  separated  at  their  origins  and  close  together 
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at  their  insertions.  Any  well-marked  deviation  from  this  condition 
may  be  regarded  as  derivative.  I  have  shown  that  in  the  more 
specialised  CJolumbidae  the  posterior  division  of  the  muscle  tends 
to  disappear  (4) ;  in  the  Kingfishere  the  anterior  division  similarly 
is  in  progressive  diminution  (6) ;  in  most  of  the  Gruiform  birds 
the  anteiior  division  is  less  strongly  marked ,  whilst  the  posterior 
division  tends  to  increase  greatly  in  size  and  strength,  whilst  in 
the  Crane  and  Bustard  it  is  the  posterior  division  which  dis- 
appears (7).  In  the  Limicoline  birds  generally  the  anterior 
division  remains  in  the  primitive  condition,  whilst  the  posterior 
tends  to  enlarge  as  it  does  in  the  Rails,  the  enlargement  being 
specially  a  backward  and  downward  extension  of  the  origin.  On 
the  other  hand,  in  the  Woodcock,  as  an  exception,  there  is  a 
disappearance  of  the  posterior  division. 

Latissimus  dor  si  inetapoitagialis, — This  muscle  is  probably 
present  in  all  these  birds,  but  it  is  very  slightly  developed  and  apt 
to  be  removed  in  the  process  of  skinning. 

B/wnibaideus  superfidalis  et  'profundus, — Of  these  two  muscles, 
the  superficial  is  phylogenetically  older.  In  all  these  birds  it  is 
the  thinner  of  the  two  muscles,  but  is  longer,  being  longest  in 
(Edicnemiis  and  Chiatiis,  whilst  it  shows  a  general  tendency  to  die 
away  posteriorly.  In  Chionis  it  is  nearly  divided  into  a  proximal 
and  distal  portion  by  a  thin  central  area,  a  secondary  cleavage  which 
is  well  marked  in  the  deep  muscle  of  the  eutaxic  Kingfishers. 

The  deep  muscle  in  Hydrophasianus  is  almost  of  the  same  length 
as  the  superficial  muscle  and  it  is  difficidt  to  separate  the  two.  In 
the  others  it  is  well  separated  by  its  greater  thickness  and  by  the 
slope  of  its  fibres  upwai'ds  and  forwards  from  the  scapula  to  the 
vertebrae.  Its  origin  begins  at  the  extreme  posterior  end  of  the 
scapula  and  extends  forwards  under  the  origin  of  the  superficial 
muscle,  but  never  reaching  so  far  forwards. 

In  the  condition  of  these  musclas,  then,  the  Limicolse  are  fauly 
homogeneous ;  the  older  super 6cial  muscle  is  well  developed, 
extending  in  front  of  the  deep  muscle,  but,  except  in  Scolc^aXj 
leaving  a  portion  of  it  exposed  behind.  The  deep  muscle  has  made 
comparatively  little  progress  in  forward  extension  along  the  line 
of  the  scapula  and  clavicle. 

Biceps  brachialis, — This  muscle  displays  in  (Edicnemus  the 
condition  normal  in  the  majority  of  birds ;  it  arises  by  a  narrow 
tendon  from  the  aci'ocoracoid,  and  by  a  broad  tendon  from  the 
proximal  end  of  the  humerus ;  the  rounded  belly  runs  down  the 
arm  and  ends  in  a  forked  tendon,  the  thicker  fork  being  inserted 
to  the  radius,  the  thinner  to  the  ulna.  No  doubt,  fleshy  origins 
must  have  preceded  tendinous  origins,  and  there  is  considerable 
variation  as  to  the  relative  size  of  the  two  origins  and  insertions  in 
difterent  birds ;  but  the  (Edicnemus  condition  is  a  fairly  central  one, 
and  it  is  interesting  to  notice  that  in  this  respect  (Edicnemus  stands 
apart  from  other  Limicoline  birds  and  might  be  associated  with  many 
other  groups.  In  UydrophcLsianus  there  is  a  comparatively  slight 
deviation  f i-om  the  normal,  consisting  in  the  complete  disappearance 
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of  the  humeral  head.  This  has  already  been  noted  by  Fiirbringer 
and  Beddard  (1  and  2),  and  the  latter  author  states  that  he  found 
a  similar  reduction  in  Rhynchcea,  In  the  example  of  Bhynchcea 
that  I  dissected,  however,  I  found  a  very  different  condition,  the 
weU- marked  occurrence  of  a  peculiar  Lunicoline  deviation  which 
occurs  in  a  more  or  less  modified  form  in  all  the  other  birds  which 
form  the  subject  of  this  paper. 

The  Limicoline  peculiarity  of  the  biceps  brachialis  is  well 
marked   in   Chionis  (see  text-fig.  27).     The  main  mass  of  the 

Text-fig.  27. 
fiiC 


Biceps  of  Chionis  alba. 

AC.  Concoid  head.    BI.P.  Biceps  patagialis.    BI.  1.  Chief  portion  of  bioept. 
BI.  8.  Acceasofy  biceps.    R.  Radial  insertion.    U.  Ulnar  insertions. 

muscle  arises  by  a  tendon  from  the  acrocoracoid  (AC.)  and  by  a 
large  and  fleshy  head  from  the  humerus  (BI.  1) ;   this  tapers 
towards  the  lower  end  of  the  humerus  and  then'divides  into  a 
Proc.  Zool.  8oc.— 1905,  Vol.  II.  No.  XI.  **    11 
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large  tendon  inserted  to  the  radius  (R.)  and  a  very  small  tendon 
to  the  ulna  (U.).  There  is  also  a  second  belly,  smaller  and  rounder, 
arising  almost  wholly  from  the  coracoid  tendon  of  origin  (BI.  2),  and 
towards  the  lower  end  of  the  humerus  passing  into  a  round  tendon 
which  is  inserted  to  the  ulna  only  (U.),  distal  to  the  insertion 
of  the  ulnar  branch  of  the  tendinous  fork  of  Biceps  1,  This 
doubled  condition  of  the  biceps  is  practically  repeated  in  Scolopax, 
except  that  Bi.  1  appears  to  supply  only  the  tendon  to  the  radius, 
and  the  same  state  of  afiairs  is  present  in  GaUhiago,  CharctdHus^ 
Himantopus^  VaneWaa^  and  Rhynchdea,  It  occurs  also  in  Glareda 
and  in  Thinocortta,  but  in  the  latter  the  humeral  head  is 
degenerate  although  present. 

This  complication  of  the  biceps  shows  a  link  between  the 
Charadriidse,  through  ChioniSy  with  a  more  exaggerated  peculiarity 
in  some  of  the  Gulls.  The  condition  in  Scolopax  differs  from  that 
in  Chionis  practically  only  in  the  tendon  of  Bi.  1  in  the  latter 
being  forked  so  as  to  be  inserted  both  to  the  radius  and  ulna.  If 
we  suppose  this  fork  in  Chionis  to  be  split  up  into  the  body  of  the 
muscle  so  as  to  separate  the  portion  of  the  belly  arising  from  the 
acrocoracoid  tendon  from  the  portion  coming  from  the  humerus, 
the  Gull  condition  would  be  reached.  In  Larus,  for  instance,  the 
tendon  of  origin  arising  from  the  acrocoracoid  divides  into  two 
fleshy  bellies,  the  one  representing  Bi.  2  in  text-fig.  and  running 
to  the  ulna,  the  other,  fused  with  Bi.  1  in  the  figure,  running 
independently  to  the  radius.  As  there  is  very  strong  evidence  of 
other  kinds  for  supposing  that  the  Gulls  are  modified  from  a 
Charadriiform  stock,  it  would  seem  natural  to  suppose  that  here 
we  have  to  deal  with  a  case  of  progressive  complexity,  starting 
from  the  Scolopax  condition  and  leading  through  Chionis  to  the 
Gull  condition.  But  it  is  important  to  remember  that,  in  easels 
of  muscles  and  tendons  of  birds,  the  general  morphological  course 
is  from  the  more  complex  to  the  simpler,  and,  to  my  mind,  it  is 
more  probable  that  the  Scolopax  and  general  Limicoline  condition 
is  a  simplification  from  the  Gull  condition,  Chionis  showing  how 
the  simplification  may  have  come  about. 

DeUmdis  pcUagiaUs. — This  muscle  is  of  moderate  width  in  all 
these  birds,  and  gives  off  the  longus  and  brevis  tendons  from  its 
relatively  broad  distal  extremity,  with  not  more  than  the  slightest 
indication  of  division  into  peaks  for  the  different  tendons,  and  so 
far  remaining  in  a  primitive  or  aixihecentric  condition.  With 
regard  to  the  tendons,  (Edicnemvs  displays  a  condition  markedly 
different  from  that  found  in  all  the  others.  The  Umgm  tendon  is 
simple  and  slender ;  it  has  an  anchor  to  the  humerus,  and,  after 
being  joined  by  the  biceps  slip,  gives  off  one  or  two  very  weak 
slips  of  fascia  to  the  patagium,  and  then  takes  the  usual  course 
towards  the  wrist.  The  hrevis  tendon  is  simple,  flat,  and  well 
marked  ;  it  runs  an  undivided  course  towards  the  elbow,  parallel 
with  the  biceps,  and,  close  to  its  insertion,  broadens  out  into  a 
fan-shaped  termination,  which  displays  in  a  reduced  condition  the 
three  slips  named  respectively  a,  /3,  y  by  FUrbringer.     In  all  the 
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other  birds  on  my  list  the  condition  is  much  more  complex,  but 
as  the  complexity  is  similar  in  all,  it  is  unnecessary  to  add  to  the 
figures  given  on  plate  xxi.  of  Furbringer's  great  monograph  (2). 
The  longua  tendon  has  an  anchor  to  the  humerus  in  all :  it  is 
broad  and  pertly  doubled  in  Chionia^  Soolopax^  Vaiiellus,  and 
ffimantopus ;  it  is  single  in  Glareola,  ThiTtocoruSy  Hydrophaaiarvus^ 
Charadriua^  Rhynchcea,  and  GcUlirMgo,  although  in  these  a  greater 
width  in  the  elastic  portion  shows  a  tendency  to  duplication.  In 
all,  from  just  below  the  middle  of  its  course,  it  sends  a  tendinous 
anchor  inwards  and  downwards  to  join  with  the  a  portion  of  the 
brevis  tendon ;  the  width  of  this  anchor  and  the  exact  point  and 
mode  of  junction  with  the  brevis  tendon  differ,  but  the  details  do 
not  appear  sufficiently  important  for  individual  description.  The 
brevis  tendon  is  doubled  in  all,  the  duplication  being  complete 
from  origin  to  insertion.  A  well-defined  tendon  nearest  to  the 
biceps  runs  towards  the  elbow,  where  it  is  practically  free  from 
the  second  portion  of  the  brevis;  its  extremity  corresponds 
with  y  of  Fiirbringer  and  it  occasionally  turns  in  towards  the  elbow, 
or  may  run  a  straight  course  towards  the  ulnar  margin  of  the  arm. 
The  second  division  of  the  brevis  is  stronger  and  wider ;  it  runs 
parallel  with  the  latter,  and  nearer  the  hngvs  tendon.  At  its 
distal  extremity  it  divides  into  two  well-marked  slips — the  proximal, 
being  the  /3  of  Fiirbringer  and  spreading  out  into  a  fan  running 
tow^*d8  the  ulnar  margin  of  the  arm,  whilst  the  more  distal, 
the  a  of  Fiirbringer,  receives  the  anchor  from  the  Imigus, 

Pectoralis  propcUagudis, — This  slip  is  present  in  all  the  birds 
on  my  list.  Leaving  the  pectoralis  major  it  joins  the  deltoides 
patagialis  before  the  muscular  part  of  that  muscle  has  given  off 
the  longus  and  brevis  tendons,  but  its  fibres  run  towards  the 
longus  rather  than  to  the  brevis.  It  is  weakest  in  Glareola  and 
Tkinocarus. 

Biceps  paiagialis, — This  muscular  slip,  to  the  presence  or  absence 
of  which  Gam)d  attached  so  much  importance,  is  present  in  all 
these  birds  and  joins  the  longus.  It  is  much  weaker  in  Glareola 
and  Hydrophasianus,  where  it  is  little  more  than  a  tendon.  In 
(Edicnemus  it  sends  a  slip  to  the  patagium,  recalling  the  arrange- 
ment which  I  have  described  in  ffelioniis  (7,  text-fig.  78,  p.  640). 
Its  length  varies,  it  being  much  longest  in  Himantopus^  where  its 
distal  end  nearly  reaches  the  radial  margin  of  the  arm — an 
extremely  specialised  condition.  Where  the  biceps  is  double,  the 
origin  of  the  biceps  patagialis  is  sometimes  from  both  portions  (text- 
fig.  27,  BI.  P.  p.  161),  but  in  other  cases  it  comes  from  the  acro- 
coracoid  head  only,  and  in  others  again  from  the  humeral  head. 

The  condition  of  these  alar  muscles  and  tendons  is  of  con- 
siderable interest.  The  first  salient  point  is  that  (Edicnemus 
stands  markedly  apart  from  the  others,  showing  in  these 
structures,  as  in  the  biceps,  an  arrangement  much  more  resembling 
that  found  in  the  Gruiformes,  and,  indeed,  in  many  other  birds, 
than  the  typical  Limicoline  condition.  On  the  other  hand,  just 
as  the  complexity  of  the  biceps  in  the  Limicolse  recalls  the  similar 
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complexity  in  Gulls,  so  Gulls  exhibit  the  doubling  of  the  bre^is 
tendon  and  the  anchor  from  the  longus  to  Fiirbringer*s  a,  which 
are  the  conspicuous  features  of  the  Limicoline  alar  complex. 
The  general  trend  of  change  in  the  formation  of  the  alar  tendons 
seems  to  have  been,  first,  the  formation  of  distinct  tendons  from  a 
series  of  scattered  JPascife  and  cutaneous  slips,  and  next  a  reduction 
of  the  complex  tendons  to  a  more  and  more  simple  form.  The 
most  ready  interpretation  of  the  facts  appears  to  me  to  be  that 
in  the  ancestors  of  the  Laridae  and  Limicolae  a  complex  and 
specialised  alar  series  of  tendons  had  been  elaborated ;  this 
condition  has  been  retained  by  the  G\ills  and  by  most  of  the 
Limicolous  birds,  whereas  in  the  Gruiformes  and  in  (Edicnemvs 
it  has  more  or  less  completely  disappeared,  leaving  traces  such  as 
the  separation  of  the  distal  fan  of  the  brevis  into  the  small 
divisions  which  can  be  recognised  as  the  a,  /3,  y  of  Fiirbringer. 

Deltoidss  major  et  minor. — In  all  these  birds  both  muscles  are 
present  and  display  little  divergence.  The  minor  is  extremely 
small  in  Chionia,  GaUinctgo^  and  Hydrophasimnia ;  in  the  others 
it  is  normal.  The  major  is  a  muscle  which  in  many  birds  displays 
a  progressive  tendency  to  creep  down  the  humerus.  It  is  shortest 
in  HydrophasiayivSj  not  reaching  more  than  three-eighths  of  the 
proximal  end  of  the  humerus,  and  is  without  the  usual  scapular 
anchor.  In  Gallinago  it  reaches  rather  less  than  halfway  down 
the  humerus,  in  Thinocorus  rather  more ;  in  the  others  nearly 
an  exact  half,  the  scapular  anchor  being  well  marked  in  all  but 
Hydrophaaianns, 

Scapidi'hunterales  anterior  et  posterior  (text-fig.  26,  p.  159). — 
The  posterior  muscle  (S.P.)  is  present  in  all  these  birds  and  is 
large  and  important,  converging  from  an  extensive  origin 
occupying  the  greater  part  of  the  scapula  to  a  rounded  tendon 
inserted  to  the  median  process  of  the  humerus.  The  anterior 
muscle  (S.A.)  is  small  and  occupies  the  usual  position  across  the 
angle  between  the  scapula  and  the  humerus.  It  is  normal  in 
(Edicnemus  and  ffydrophasiantis,  very  smal^  merely  a  few  fibres, 
in  Glareola  and  Thinocorus,  In  Charadritts  it  is  small  but  quite 
distinct,  whilst  in  Himantopns  it  is  represented  by  a  narrow 
band  of  fibres.  In  Chionis,  VanelluSj  BhynchcBa,  GaUinago,  and 
iScolopax  it  is  absent. 

There  seems  little  doubt  but  that  the  normal,  or  archecentrie, 
condition  in  Birds  is  for  both  divisions  of  the  muscle  to  be  present, 
whilst  the  anterior  division  is  frequently  absent.  The  liimicolte 
obviously  form  a  group  with  a  marked  tendency  to  the  disap- 
pearance of  this  muscle,  but  there  is  no  special  correlation  between 
specialisation  in  other  directions  and  the  degree  of  reduction  of 
the  muscle. 

Expanaor  aecundariorum, — The  specialised  division  of  the 
anconseus  to  which  Garrod  gave  the  name  of  "expansor 
secundariorum ''  is  a  muscle  in  obvious  course  of  disappearance  in 
this  group.  It  is  present  in  a  well-marked  condition  in 
(Edicnemiis  (text-fig.  26,  S.,  p.  159)  and  Hydrophaaianua,     Its 
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proximal  portion  is  well  marked  in  ScoUtpax,  Himantopua, 
GallifU$go,  Ehi/iichfea,  VaneUits,  Charadrius,  I'hhwcoruSj  and 
Glareda,  but  it  disappears  before  reaching  the  elbow.  It  is 
absent  in  Chuyiiis. 

IliO'ti&ialia  internus  seu  sartmHiis, — This  muscle  is  practically 
identical  in  all  the  birds  on  my  list.  It  arises  from  the  anterior 
edge  and  a  narrow  portion  of  the  anterior  dorsal  extremity  of 
the  ilium,  and  has  the  usual  insertion  to  the  fasciae  over  the 
knee-capsule.  In  most  cases,  it  shows  little  sign  of  fusion  with 
the  anterior  edge  of  the  ilio- tibial  is. 

Ilio-tibialis, — In  all  these  birds  this  muscle  is  large,  the  post- 
acetabular  portion  having  a  strong  fleshy  origin,  whereas  the 
anterior  portion  is  more  membranous. 

IliO'trochanterici  posterior,  anterior  et  inedius, — These  muscles 
are  all  present  in  typical  form  in  these  birds,  except  that  in 
Thifiocorus,  (EdumemuSy  and  Hi/drophasiamis  the  anterior  and 
medius  are  nearly  fused,  sho>ving  only  a  trace  of  separation  at 
their  tendon  of  insertion  to  the  femur. 

Rio-trochantericus  extermts, — This  variable  muscle  is  present 
in  all  these  bii-ds,  but  is  extremely  small  in  Thhiocoriis, 

Ambiens. — This  important  muscle  is  present  in  all  the  birds 
on  my  list,  and,  in  the  normal  fashion,  ends  in  a  tendon  which 
passes  through  the  capsule  of  the  knee-joint  and  is  reinforced 
(except  in  Chionis)  by  a  ligament  from  the  head  of  the  fibula, 
finally  forming  one  of  the  heads  of  origin  of  the  muscle  complex 
which  gives  rise  to  the  perforated  flexors  of  the  second,  third,  and 
fourth  digits. 

Femori-tibicUes  seu  Crura;iis  ami  Vastits, — These  muscles  are 
alike  in  all  the  birds  on  my  list,  corresponding  almost  exactly 
with  the  condition  I  found  in  Gruiform  birds  (7),  with  the 
exception  that  in  Thhiocorus  the  femoro-tibialis  extemus  is  not 
developed  as  a  separate  slip. 

Caud-ilio-femoralis  {FeTnoro-candal  and  accessory  F,-c.)  (text- 
fig.  28,  p.  166). — The  condition  of  these  muscles,  to  which  the 
researches  of  Gan*od,  Forbes,  and  Beddard  have  given  special 
importance,  diflfers  in  (Edicnemus  from  that  found  in  the  others. 
In  CL'dicnemus,  as  in  Otis  and  many  Gruiform  birds,  the  portion 
with  a  caudal  origin  ("  femoro-caudal "  of  Garrod)  is  totally  absent ; 
the  portion  ai*ising  from  the  ilium  ("accessory  femoro-caudal"  of 
Garrod)  is  present  and  has  the  usual  relations,  but  displays  a 
considerable  tendinous  area  in  the  middle  of  its  muscular  belly — 
an  obvious  sign  of  degeneration,  to  which  I  have  already  called 
attention  (7). 

The  condition  in  Chionis  (text-fig.  28,  p.  1 66)  is  more  generalised. 
Both  muscles  are  present,  the  caudal  portion  (GAUD.  IL.  F,  2) 
displaying  a  fairly  large  rounded  belly,  which  tapers  to  the  tendon 
of  origin  which  is  inserted  to  the  femur  just  distad  of  the  in- 
sertion of  the  iliac  portion.  The  iliac  portion  (GAUD.  IL.  F.  1) 
has  a  fan-shaped  origin  from  the  ilium,  displaying  on  its  proximal 
border  a  well-marked  area  of  tendinous  degeneration  (X),  and  is 
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inserted  to  the  femur  along  a  nai-row  vertical  line.  In  Vaiiellus 
the  caudal  portion  is  very  large,  whilst  the  accessory  portion  is 
present,  but  minute  and  with  a  tendinous  degeneration  similai* 
to  that  just  described.  In  Thinocorus,  Hydrophasianvs,  and 
Hhynchc&a  both  portions  are  present  and  large.  In  GlareoUiy 
Charadrius,  and  Himaniopua  the  caudal  portion  is  lai*ge,  and  the 
iliac  is  extremely  minute,  represented  by  not  more  than  a  few 
fibres.  In  GaUmago  and  Scclopcix  the  caudal  portion  is  of 
moderate  size,  the  ilmc  portion  completely  absent. 


Text-fig.  28. 


/Lfftf 


^ij^(») 


il,fl. 


Thigh-muscles  of  Chionit  alba.    Right  thigh,  external  view. 

IL.TR.E.,  P.,  M.,  A.  Ilio-trochanterici  externus,  posterior,  medius  et  anterior. 
IL.FIB.  (1).  Origin  of  ilio-fibularis  seu  biceps,  cut  and  reflected.  IL.FIB.  (2). 
Insertion  of  biceps,  cut  and  reflected.  I.F.  Ischio-femoralis,  sen  obdurator 
externus.  CAUD.IL.F.  1, 2.  Insertions  of  caud-ilio-femoralis  (accessory  femoro- 
caudal  (1)  and  femoro-caudal  (2)).  CAUD.IL.FL.  Caud-ilio-flexorius,  cut,  and 
origin  reflected.  IS.FL.  Ischio-flexorius.  P.I.F.  Pub-ischio-femorales,  sea 
adductores  longus  et  magnus.  The  tendinous  areas  are  dotted.  X.  Tendinous 
area  on  accessory  femoro-caudal.    F.T.E.  Femoi-o-tibialis  extenius. 

(Edicnemus  in  this  respect,  as  in  others,  shows  its  wide  diver- 
gence from  the  typical  Limicoline  condition.  Of  the  others, 
ThinocoriL8j  Hydrophasianus,  and  Rhynchcea  show  what  is  probably 
the  archecentric  or  generalised  condition  for  birds,  the  presence 
of  both  muscles  in  a  well-marked  form.  The  remaining  birds  of 
the  list  show  that  the  tendency  of  modification  in  the  group  is  for 
the  disappearance  of  the  iliac  portion  (the  "  accessory  "  of  Garrod) ; 
and  complete  disappeai-ance  has  been  reached  by  GdUin^igo 
and  Scolopax,  two  birds  in  other  respects  i^latively  highly 
specialised. 

Caud-UiO'JlexoHita  {Semitendiuostts  and  Accessory  semitendi- 
nostcs),  Ischio-^exorius  (text-fig.  28).— In  all  these  birds  the  three 
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muscles  are  present,  and,  save  that  in  Ifydrophasianus  and 
Hinumtopua  the  semitendinosus  and  its  accessory  or  femoral  head 
were  very  small,  the  conditions  I  did  not  find  to  differ  from  the 
generalised  state  found  in  Gruiform  birds. 

Insertions  of  Cattd-Uio-^/lexorius,  lachio-flexoriua,  and  middle  or 
posterior  femoral  head  of  Gastrocnemitis. — In  a  former 
communication  to  this  Society  (7)  I  described  the  differences 
that  exist  amongst  Gruiform  birds  in  this  respect,  and 
I  grouped  these  divergences  round  four  central  types.  The 
conditions  in  the  Idmicolie  are  more  uniform,  and  may  be 
explained  by  comparison  with  the  figure  of  the  Otis  type  (7,  text- 
fig.  83,  p.  651).  In  all  the  birds  the  internal  adductor  muscle 
(Puh-ischio-femoralia  intenitLa)  sends  a  strong  slip  to  the  middle 
head  (internal  femoral)  of  the  gastrocnemius,  or  may  be  actually 
fused  with  it.  The  internal  femoral  head  of  the  gastrocnemius 
at  its  insertion  to  the  femur  is  parallel  with  and  distad  of  the 
accessory  or  femoral  attachment  of  the  caud-ilio-flexorius ;  in 
VaneU/u8  and  Himcmtopua  the  edges  of  the  two  are  in  close  contact, 
although  they  are  not  actually  fused  as  in  the  Rallidse.  In  all 
the  other  birds  on  my  list  they  are  quite  as  in  Otis.  From  the 
raphe  between  the  accessory  and  main  portion  of  the  caud-ilio- 
flexorius  a  strong  fibrous  band  runs  downwards  fusing  with  the 
middle  head  of  the  gastrocnemius,  whilst  another  band  from 
the  same  point  of  origin  runs  across  to  be  inserted  into  the 
tibia,  under  the  tibial  portion  of  the  gastrocnemius,  generally  in 
association  with  the  similar  insertion  of  the  ischio-flexorius. 
-  Gcutrocnemiiis,  eostertMd  femoral  head, — ^This  is  double  in 
VcmtUus^  ffimarUapua,  and  Charadritis,  single  in  all  the  others. 
The  two  heads  unite  before  the  muscle  joins  with  the  conjoined 
tibial  and  inner  femoral  portions.  This  recalls  the  similar 
doubling  in  Carnama^  the  three  heads  in  OtU  and  Evrypyga^  and 
the  enormous  undivided  head  in  ffeUomis.  I  have  not  in- 
formation as  to  the  occurrence  of  a  similar  variation  of  the  external 
head  of  the  gastrocnemius  in  other  groups. 

Jluhfibularis  (text-fig.  28,  IL.FIB.  (1)  &  (2)).— This  muscle, 
with  its  sling  and  connections,  exhibits  practically  identical 
conditions,  and  these  not  differing  from  the  state  in  the  Grui- 
formes  generally  in  all  the  birds  on  my  list.  The  fleshy  origin 
is  unusually  large. 

Pub-ischiO'/emorcUea  {addtu^ora). — These  are  both  present  in 
all  the  birds  on  the  list.  As  I  have  mentioned  above,  the  internal, 
adductor  has  usually  a  strong  connection  with  the  middle  head  of 
the  gastrocnemius.  It  is  wider  than  the  external  adductor  and 
shows  traces  of  tendinous  degeneration. 

Tibialis  arUieus  and  JSoletis, — These  are  present  and  normal  in 
all  the  birds  on  the  list,  the  tibialis  anticus  passing  through  a 
ligamentous  ridge. 

Extensor  digitonim  communis, — This  has  the  normal  arrange- 
ment and  relations  in  all.  Its  tendon  of  insertion  breaks  up  into 
two  central  slips  for  digit  3  and  a  single  lateral  slip  at  each 
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side  for  digits  2  and  4  respectively,  except  in  Glareda  and 
Thinocorus,  where  it  is  a  fan-shaped  slip  of  fasciie  common  to 
the  three  digits,  with  the  slightest  trace  of  specialisation  into 
tendons  on  the  edges  of  the  fan. 

Peronetcs  superficialis  (with  slip  to  perforated  tendon  of  digit  3), 
Feroneus  profundus, — These  muscles  are  present,  with  one 
exception,  in  the  normal  or  archecentric  condition  in  all  the  birds 
on  the  list.  The  exception  is  the  peroneus  profundus  in 
(Edicnemus,  in  which  bird  it  is  practioJly  absent,  the  absence 
being  another  point  in  which  (Edtcnernus  differs  from  the 
Limicoke  and  recalls  many  of  the  Gruiformes,  such  as  Otis, 

Fleocores  perforanUs  et  perforati, — These  muscles  and  tendons, 
including  the  slip  connecting  the  tendon  of  digit  3  with  the 
corresponding  tendon  of  the  perforated  flexor,  all  present  a 
practically  identical  condition,  which  does  not  differ  in  any 
important  respect  from  the  condition  in  the  majority  of  the 
Gruiformes. 

Flexares  perforati, — These  muscles  in  all  the  birds  on  my  list 
have  the  usual  inter-relations  and  divide  into  tendons  for  the 
three  digits  in  customary  fashion.  The  muscular  mass  has  three 
heads  :  of  these  I  have  already  described  the  ambiens  head,  which 
is  similar  throughout,  except  that  there  is  no  accessory  ligament 
from  the  head  of  the  fibula  in  Chionis.  The  external  head  is 
fleshy  in  Himcmtopus ;  it  is  small  and  tendinous  in  Chionis, 
Glareola,  Thiiwcorus,  Hydrophasiamts,  Charadrius,  RhyiichoMy 
and  GaUiiiago,     It  is  absent  in  (Edicfiiemus  and  Scolopaac, 

Flexor  profundus  aiui  Flexor  longus  haihuyis, — In  my  communi- 
cation on  the  Gruiform  birds  I  described  various  ways  in  which 
the  tendons  of  these  two  muscles  (which  are  similar  in  their 
origin  in  all  the  birds  on  my  list)  are  united  with  one  another 
and  distributed  to  the  toes.  I  suggested  that  probably  the 
most  primitive  condition  was  such  as  is  to  be  found  in  Eurypyga 
(7,  text-fig.  85,  VII),  where  the  longus  hallucis  sends  a  slip  to  the 
hallux,  and  distad  of  this  blends  so  completely  with  the  profundus 
tendon  that  each  tendon  supplies  each  of  the  three  digits.  The 
condition  in  Chionis  resembles  this  closely,  except  that,  as  in 
BhinochetuSj  the  hallucis  tendon,  after  giving  off  its  slip  to  the 
toe,  is  not  so  markedly  spread  out  for  the  other  toes.  (Edicfiemus 
shows  a  state  practically  identical  with  that  of  Otis ;  there  is  no 
great  toe,  and  therefore  no  slip  to  it ;  the  spreading  out  of  the 
junction  of  the  hallucis  tendon  with  the  profundus  tendon  has 
become  obliterated. 

In  Hydrophasianus  the  condition  is  exactly  as  in  Eurypyga^ 
except  that,  although  there  is  a  long  great  toe,  there  is  no  slip  to 
it.  In  Rhynchcea  the  condition  is  also  the  primitive  one,  except 
that  the  slip  to  the  great  toe  comes  off  a  considerable  distance 
above  the  branching  of  the  conjoined  main  tendons  for  the  three 
other  digits.  In  Scolopax  the  condition  is  similar  to  that  in 
Rhynchcea,  but  although  there  is  a  small  great  toe  there  is  no 
slip  to  it,  and  the  long  junction  of  the  two  tendons  is  ossified. 
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Glartola  and  Thinoconta  are  like  SccHopax,  but  have  a  slip  to  the 
great  toe.  VaneUtis  and  GaUhutgo  are  exactly  like  Scd^rpcuc ; 
Charadnue  and  ffimantoptis  are  also  identical  with  it,  except 
that  there  is  no  great  toe. 

The  conditions  of  these  tendons  in  Limicolae  are  similar  and 
much  alike,  being  not  far  removed  from  the  condition  that  I 
take  to  be  archecentric  or  primitive  for  Birds.  But  in  the  group 
there  is  a  tendency  to  lose  or  reduce  the  great  toe,  and  that 
loss  or  reduction  hafi  produced  modifications  which  are  similar 
in  character  and  very  easy  to  derive  from  the  primitive  type. 

Summary. 

With  the  exception  of  (Edumemns,  the  Limicoline  birds 
examine<l,  so  far  as  relates  to  the  characters  dealt  with,  show  a 
definite  and  coherent  series  of  modifications.  Tlie  group  is 
moving,  or  has  moved,  along  the  same  anatomical  lines.  The 
limits  of  its  variations  overlap  in  a  special  way  the  variations 
displayed  by  Gulls,  and  in  a  general  way  those  exhibited  by 
Giniiform  birds. 
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6.  Observations  upon  a  Female  Specimen  of  the  Hainan 
Gibbon  (Bf/lobales  hainanus)^  now  living  in  the  Society's 
Gardens.  By  R.  I.  Pocock,  F.L.S.,  F.Z.8.,  Super- 
intendent  of  the  Gardens. 

[Received  May  16, 1906.] 
(Plate  ¥.♦) 

Age  at  Maturity. 

On  Jan.  26,  1904,  the  Society  received  on  deposit   a  female 
specimen  of  the  Hainan  Gibbon,  the  property  of  Mr.  E.  H.  de 

*  For  explanation  of  the  Hate,  tee  p.  180. 
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St.  Croix,  who  procured  her  in  the  island  of  Hainan  on  July  11th, 
1897.  She  ha!d  thus  been  in  captivity  nearly  six  years  and  seven 
months.  On  the  testimony  of  natives,  her  owner  believed  her  to 
be  about  six  weeks  old  at  the  time  of  capture ;  but  since,  as  he 
affirms,  she  was  already  weaned  and  capable  of  fending  for 
herself  in  the  matter  of  food,  it  is  probable  that  she  was  very 
much  older  than  was  supposed.  On  the  assumption  that  she  was 
at  least  six  months  old,  it  may  be  inferred  that  the  beginning  of 
1897  was  the  approximate  date  of  her  birth. 

Menstruation  set  in  at  the  end  of  the  first  week  of  December 
1903 ;  and  taking  this  as  the  sign  of  maturity,  coupled  with 
the  fact  that  she  has  not  increased  appreciably  in  size  since 
her  arrival  in  the  Gardens,  it  may  be  assumed  that  she  became 
adult  when  about  seven  years  old.  And  in  view  of  the  close 
affinity  between  the  various  species  of  Gibbons  and  the  subequality 
in  size  of  full-grown  individimls,  it  may  be  further  inferred  that 
about  seven  years  are  required  on  an  average  for  these  animals  to 
reach  maturity*. 

Menstr  nation. 

Very  little  appears  to  be  known  about  the  menstruation  of 
Gibbons.  In  Chimpanzees,  according  to  Dr.  Keith  (P.  Z.  S.  1899, 
p.  297),  the  discharge  is  sanguineous  in  colour,  pi'of  use,  monthly  in 
occiurence,  and  three  days  in  diuation.  In  our  Hainan  Gibbon 
it  is  also  sanguineous,  stains  the  floor  of  the  cage,  and,  according 
to  her  keeper,  Mansbridge,  who  also  looked  after  the  Society's 
historic  Chimpanzee  "Sally,"  is  about  the  same  in  quantity 
relatively  to  the  size  of  the  animals  as  in  that  ape.  The  pudendal 
organs  are  always  conspicuous  by  reason  of  their  turgescence, 
and  no  very  conspicuous  change  in  their  condition  precedes  the 
menstrual  discharge.  In  this  particular  the  Gibbon  differs 
markedly  from  certain  Cercopithecidse  (such  as  Baboons,  Macaques, 
and  Mangabeys),  and  also,  to  judge  from  published  and  verbal 
accounts,  considerably,  though  to  a  lesser  degree,  from  Chimpanzees. 
With  the  help  of  Mansbridge  and  Robertson,  the  two  keepers  of  our 
Anthropoid  Apes,  I  recorded  the  dates  of  the  appearance  of  the 
discharge  during  the  autumn,  winter,  and  spring.  The  first  noted 
was  from  Sept.  12  to  14,  the  second  from  Oct.  14  to  16,  and  the 
third  from  Nov.  19  to  21.  During  December  the  animal  had  a 
severe  illness,  beginning  with  an  influenza  cold  and  ending  with 
diarrhoea,  which  was  accompanied  by  extreme  wasting  and  weak- 
ness. This  illness  extended  over  the  time  for  menstruation,  which 
did  not  appear  in  December.  In  January  also  there  was  no  sign 
of  it  observable,  although  by  the  middle  of  that  month  she  had 
apparently  recovered  her  normal  health.  It  is  probable,  I  think, 
that  the  cessation  for  these  two  midwinter  months  was  due  to 
the  illness.  But  it  is  by  no  means  impossible  that  cessation 
during  that  time  of  the  year  is  normal.     The  question  can  only  be 

*  Perhaps  the  Siamang  (Sifmphalanpus)^  which  exceeds  the  other  Gibbons  in 
dimensions  and  differs  from  them  in  other  respects,  will  be  found  to  be  an  exception. 
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decided  by  observing  what  happens  in  the  ensuing  winter,  should 
tbe  animal  still  be  in  the  Gardens.  Menstruation  reappeared  ou 
Feb.  6  to  8,  and  has  continued  at  tolerably  regular  monthly 
intervals  since.  Hence  it  may,  I  think,  be  laid  down  as  an 
established  fact  that  in  Gibbons  the  interval  between  the  men- 
strual discharges  is  a  little  over  the  calendar  month  and  that  the 
discharge  continues  for  from  two  to  three  days. 

Determination  of  the  Sex. 

When  Mr.  de  St.  Croix  brought  the  specimen  to  the  Gardens 
he  informed  me  that  she  was  a  castrated  male ;  and  in  support  of 
his  opinion  drew  my  attention  to  the  lai-ge  size  of  the  clitori**, 
which  he  most  naturally  mistook  for  the  penis.  The  naked  and 
turgid  labia  of  the  vulva  he  regarded  as  the  unhealed  wound 
caused  by  castration;  and  the  menstrual  discharge  which  first 
appeared  in  December  of  1903,  when  the  Ape  was  on  her  way  to 
England,  he  attributed  to  normal  bleeding  induced  by  enforced 
sitting  on  the  hard  floor  of  her  travelling-box.  He  also  told  me 
that  it  is  commonly  believed  in  Hainan  that  female  specimens 
of  the  Gibbon  are  never  brought  to  the  coast  and  are  practically 
unobtainable. 

There  can  be  no  doubt  that  this  belief,  coupled  with  the  penifbrm 
clitoris  of  the  Gibbon,  misled  Mr.  de  St.  Croix  as  to  the  true 
sex  of  his  animal,  the  castration  of  which,  he  admitted,  he  had 
not  himself  witnessed.  And  it  seems  probable  that  the  belief 
itself  is  traceable  to  repeated  mistakes  on  the  part  of  Europeans 
in  determining  females  as  castigated  males  on  account  of  the  unusual 
length  of  the  clitoris  in  these  Apes  as  compared  with  the  same 
organ  in  the  Monkeys  of  the  Old  World  generally.  In  this  con- 
nection it  is  interesting  to  recall  the  fact  that  Dr.  Hurlan  *,  after 
dissection  of  the  generative  organs,  described  his  specimen  of  Hylo- 
bates  concolor  as  "an  hermaphrodite  Orang  Outan."  It  appears  to 
me,  however,  that  Lesson's  criticism  of  this  opinion  was  perfectly 
justifiable  and  his  decision  that  the  specimen  was  an  immature 
female  undoubtedly  correct.  Pousargues,  also,  who  evidently  did 
not  know  Lesson's  paper,  came  independently  to  the  same  con- 
clusion, and  stated  that  in  the  type  of  Hylobatea  naeuius^  a  young 
female,  the  clitoris  was  well  developed  and  grooved  below ;  and  that 
the  animal  resembled  in  every  particular,  so  far  as  the  generative 
organs  were  concerned,  the  Gibbon  determined  as  an  hermaphrodite 
by  Harlan.  And  since  Harlan  and  two  other  doctors,  presumably 
acquainted  with  human  anatomy,  who  assisted  at  the  dissection, 
were  deceived  as  to  the  true  sex  of  the  specimen,  in  spite  of  the 
best  possible  opportunities  for  investigation,  it  is  no  wonder  that 
the  Europeans  living  in  Hainan  fall  into  a  similar  mistake. 

So  far  as  can  be  seen,  the  clitoris  of  our  Hainan  Gibbon  is 
like  that  of  the  specimen  figured  and  described  by  Harlan,  which 
resembled  the  penis  of  a  fi-imate  in  a  state  of  h^-pospadias.     A 

•  For  Bibliography,  soe  infra  pp.  174-175. 
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comparatively  slight  structural  modification  would  convert  such 
an  organ  into  a  closed  tube  for  the  passage  of  the  urine — a  fact 
perhaps  of  some  significance  in  connection  with  the  low  position 
of  the  Gibbons  in  the  Anthropomorphous  series,  seeing  that  in 
the  Lemurs,  the  lowest  of  existing  Primates,  the  clitoris  is 
traversed  by  the  urethral  canal. 

Change  of  Colour, 

I  am  informed  by  Mr.  de  St.  Croix  that  the  young  of  both 
sexes  of  this  species  are  alleged  by  the  natives  to  be  lighter- 
colouretl  at  biiih  and  for  a  short  time  afterwards  than  their 
parents.  His  animal,  when  first  purchased,  was  a  dark  smoky 
grey,  which,  however,  soon  turned  to  black ;  and  perfectly  black 
she  remained  all  the  years  she  was  in  his  possession.  But  within 
a  few  weeks  of  being  brought  to  the  Gardens  she  began  to  go 
grey,  Mr.  de  St.  Ci'oix  himself  noticing  a  decided  alteration  in 
this  respect  when  he  visited  her  on  March  8th,  about  six  weeks 
after  her  arrival  in  London.  During  the  spring  and  early 
summer  the  gi*eyness  progressed  i-apidly,  but  not  quite  uniformly 
all  over  the  body.  In  midsummer,  according  to  my  notes,  the 
head  was  black  with  a  grey  band  extending  on  each  side  from 
the  eyebrow  over  the  ear ;  the  beard  was  whitish  and  the  nape 
of  the  neck  blackish  ;  the  greater  part  of  the  body  was  blackish 
gi*ey,  with  a  considerable  quantity  of  blacker  hair  on  the  sides  of 
the  belly  close  to  the  thigh  and  a  broad  triangular  black  patch, 
narrower  posteriorly,  extending  from  the  collar-bones  on  to  the 
fore  part  of  the  belly  and  bordered  on  each  side  by  a  grey  area 
paler  in  tone  than  the  back;  the  thigh  and  upper  arm  were 
paler  than  the  distal  poi-tion  of  the  limbs.  By  this  time  she 
was  not  recognisable  as  the  animal  that  reached  the  Gardens 
in  January.  Still  the  greyness  continued  to  spread,  the  black 
pigment  died  out  from  the  areas  mentioned  above,  lasting  longest 
upon  the  chest  and  the  crown  of  the  head.  At  this  period  she 
presented  a  decided  similarity  to  the  left-hand  figure  on  the 
plate  depicting  H,  pileatits  Gray  (P.Z.S.  1861,  p.  136,  pi.  xxi.), 
although  the  black  pectoral  area  was  smaller  and  the  patch  on 
the  crown  less  sharply  defined  at  the  edges.  In  the  early  autumn 
she  was  a  stone  or  silvery  grey  practically  all  over  except  for  a 
black  median  band,  fading  away  laterally  and  posteriorly,  down 
the  middle  line  of  the  head. 

At  the  present  time  (May  1905)  she  is  bi-ownish  grey  or  silvery 
gi*ey  in  colour,  the  tint  varying  according  to  the  light.  The  black 
cap  is  still  retained  as  a  patch  broadest  and  blackest  between  the 
eai*s,  fading  into  brown  upon  the  forehead  and  narrowing  towards 
the  nape  of  the  neck.  The  hair  on  the  chest  has  grown  pale  and 
thin,  showing  the  blackish-grey  tint  of  the  underlying  skin  as 
a  <lark  triangular  shield.  On  the  penultimate  phalanges  of  the 
hands  and  feet  the  blackness  of  the  hail's  persists.  The  long  hairs 
on  the  brows  are  also  black. 
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It  is  known  that  in  some  species  of  Gibbons,  e.  g.  ff.  leiidsciiSj 
according  to  Mr.  Hose,  the  individual  variation  in  colour  is  con- 
siderable, like  unto  that  which  obtains  indeed  in  some  Squirrels 
and  Lemurs.  But,  so  far  as  I  am  aware,  it  was  not  previoasly 
known  that  a  given  individual  after  reaching  maturity  may  change 
in  colour  in  the  way  exemplified  by  Mr.  de  St.  Croix's  specimen. 
This  change  may  be  compared  to  that  which  takes  place  in  the 
hair  of  the  human  head  concomitantly  as  a  rule  with  senescence 
or  to  that  exhibited  by  some  specimens  of  the  Arctic  Fox  upon 
the  approach  of  winter*.  It  is  not  accompanied  by  any  replace- 
ment of  coat,  nor  is  it  directly  attributable  to  any  change  in  the 
environment  or  to  external  agencies.  The  cause,  whatever  it  may 
be,  lies  within  the  organism  itself ;  it  is  constitutional  or  subjective, 
and  as  such  may  be  distinguished  by  the  term  "  canescence," 
from  the  decoloration  or  fading  which  is  caused  by  exposure  to 
sunlight  or  other  bleaching  agencies. 

In  the  case  of  the  Hainan  Gibbon  it  is  important  to  note  the 
coincidence  between  the  appearance  of  menstruation  and  that  of 
the  colour-change.  The  former  phenomenon  began  in  December 
1903,  the  latter  about  February  1904. 

Of  the  two  specimens  of  this  species  in  the  British  Museum  (both 
of  which  are  jet-black),  one  is  only  about  two-thirds  grown ;  the 
other,  the  type,  as  Mr.  Oldfield  Thomas  states,  not  quite  adult ; 
and  since  Mr.  de  St.  Croix's  specimen  is,  on  the  contrary,  full- 
grown,  it  might  be  inferred  that  it  is  characteristic  of  the  species  to 
change  from  black  to  grey  upon  reaching  maturity.  This,  however, 
is  not  the  case;  for  Mr.  de  St.  Croix  informs  me  that  he  was 
acquainted  in  the  island  of  Hainan  with  another  specimen, 
alleged  to  be  a  male,  which  was  jet-black,  like  his  own  before 
coming  to  the  Zoological  Gardens,  and  had  been  in  captivity 
sufficiently  long  to  justify  the  belief  that  it  was  about  twelve 
years  old  when  he  last  saw  it. 

Is  the  canescence,  then,  a  matter  of  sex  and  exhibited  only  by 
mature  females  ?  The  balance  of  eHdence  seems  to  be  on  the 
whole  in  favour  of  an  affirmative  reply  to  this  question.  For, 
apart  from  the  change  here  recorded  of  the  only  adult  female 
known,  it  must  be  remembered  that  Mr.  Swinhoe,  in  his  published 
account  of  all  the  information  respecting  the  Hainan  Gibbon  he 
was  able  to  gather,  quotes  from  the  Chinese  gazetteer  of  the 
Kiung  Shan  district  of  the  island  a  passage  stating  that  the 
male  is  black  and  the  female  white  (P.Z.  S.  1870,  p.  244,  &c,). 

*  There  are  two  Arctic  Foxes  li\ing  in  the  Zoological  Gardens  at  the  present  time. 
One  remains  dark-eoated  throoghont  the  year ;  the  other  tarns  snow-white  towards 
the  winter.  In  both  the  winter  coat,  whether  "white"  or  "blue/*  is  replaced 
in  the  sonmier  by  a  darkish  brown  clothing  of  new  hair,  which  is  at  its  best  in 
August,  but  becomes  paler  and  loses  to  a  large  extent  its  richness  of  tint  as  it 
grows.  In  neither  is  there  an  autumn  moult  compamble  in  extent  to  that  of  the 
sprinff;  and  there  is  no  doubt  that  in  the  animal  which  turns  white  the  meta- 
morphosis is  effected  by  the  destruction  of  the  pigment  in  the  hairs  themselves.  This 
bears  out  Migor  Barrett-Hamilton's  statement  as  to  what  occurs  in  the  Arctic  Hare. 
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The  Xante  of  the  Species, 

The  coiTect  name  for  this  species  is  still  unsettled.  The 
specimen  now  living  in  the  Gardens  is  specifically  identical  with 
the  type  of  H,  Jiainanue  Thos.,  and  with  the  specimen  previously 
exhibited  in  the  Menagerie  *  and  now  in  the  British  Museum, 
with  both  of  which  I  have  compared  it.  According  to 
Matschie  t,  however,  hainanua  is  a  synonym  of  cattcolor  Harlan  +. 
This  opinion  was  bajsed  apparently  upon  the  similarity  in  colour 
between  the  types  of  cancolor  and  haifianus ;  but  it  unfortimately 
involves  the  assumption  that  the  locality  given  for  cancclor^ 
namely  Borneo,  is  erroneous.  It  is  also  objectionable  on  the 
grounds  that  the  hair  of  coiicolor  was  described  as  *' thick, 
woolly,  and  frizzled."  The  last  two  epithets  are  in  no  sense 
applicable  to  the  hair  of  either  of  the  three  specimens  of  hainanus, 
comprising  young  and  adult  animals,  available  for  examination. 
In  these  the  hair,  although  thick,  is  smooth,  depressed,  relatively 
coarse,  and  quite  unlike  the  hair  of  a  young  specimen  of  ff,  lor 
from  Pahang,  now  in  the  Gai-dens,  which  is  essentially  rough  and 
woolly ;  and  also  equally  unlike  that  of  examples  of  ff,  agilie  in 
the  British  Museum,  which  is  beautifully  silky  and  woolly. 
Furthermore,  Trouessart  §  adopts  for  the  species  the  name  /larlani, 
imlawfully  proposed  by  Lesson  ||  as  a  substitute  for  collector  Harl., 
alleging  that  concolor  was  first  applied  by  Harlan  in  1825  to  a 
young  specimen  of  ff,  (S^mphalangus)  ayndactylvs,  Concolor^ 
therefore,  falls  as  a  synonym  of  si/ndactyluSj  and  harlani  comes 
in  for  the  species  described  by  Harlan  in  1827,  which  Trouessart 
follows  Matschie  in  identifying  with  hainanus,  Trouessart, 
however,  gives  no  reference  to  Harlan's  paper  of  1825,  and  since 
I  have  failed  to  find  it  in  the  Royal  Society's  Catalogue,  and 
there  is  no  suggestion  in  Harlan's  paper  of  1827  (contained  in 
a  volume  dated  1825),  or  in  Lesson's  almost  contemporaneous 
criticism  of  it,  that  the  name  concolor  had  been  previously 
published,  I  must  conclude  that  Trouessart  has  fallen  into  some 
enx)r.  But  in  any  case,  since  the  specimen  described  by  Harlan 
in  1827  as  concolor  and  renamed  harlani  by  Lesson  in  the  same 
year  and  erroneously  quoted  as  niger  by  Ogilby  (P.  Z.  S.  1840, 
p.  20)  was  definitely  stated  to  have  come  from  Borneo  and  to  have 
had  thick  woolly  frizzled  hair,  and  since  it  is  only  known  to  have 
resembled  the  type  of  hainanvs  in  the  matter  of  coloration,  an 
atlmittedly  variable  feature  in  the  genus  and  one  in  which  it  also 
i^esembles  ff,  sf/ndact^/hts^,  it  is,  in  my  opinion,  premature  to  state 
without  qualification  that  hainanvs  is  a  synonym  of  concolor, 

•  Sclater,  P.  Z.  S.  1802,  p.  641. 

t  SB.  Ges.  nat.  Freunde  Berlin,  1803,  p.  211. 

i  Jr.  Acad.  Sci.  PhiUd.  v.  pt.  2,  p.  231  (1827). 

§  Cat.  Mamm.  Sappl.  1904,  p.  6. 

ll  BnlL  Sci.  Nat.  xiii.  p.  Ill  (1827). 

*^  Since  Harlan  states  {loc.  eit,  p.  231)  that  concolor  differs  from  H.  $yndact^lut 
and  other  fipecies  in  beinz  of  a  universal  black  colour,  it  is  nssumable  that  be  did  not 
Icuow  H,  tindaetjfliu.  I  do  not,  however,  suggest  that  concolor  is  a  synonym  of 
s^ndacttflnt,  because  Harlan  states  that  his  specimen  had  no  guttural  sacs. 
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Again,  Pousargues  *  believed  hainantts  to  be  established  upon  a 
specimen  of  the  same  species  as  the  type  of  ff.  nasutus^  from 
Tonkin.  This  belief  was  also  based  upon  resemblance  in  colour. 
Nothing  else  is  known  of  the  characters  of  nastUiia  except  the 
alleged  presence  of  a  '*  fine  and  delicate  little  nose,"  whence  the 
name  was  derived.  But  since  hainanua  is  not  distinguishable  from 
other  Gibbons  by  the  fineness  and  delicacy  of  its  nose,  judgment 
on  the  synonymy  suggested  by  Pousargues  must  be  suspended 
until  the  type  of  ^lasvitua  has  been  re-examined  and  described. 
Trouessart,  who  may  have  seen  the  type,  gives  naatUtis  the  rank 
of  a  subspecies  of  the  Hainan  form. 

No  further  justification  need,  I  think,  be  sought  for  retaining 
the  name  hainanua  for  the  subject-matter  of  these  remarks. 

Description  of  the  Species, 

Face,  ears,  palms  of  hands,  soles  of  feet,  and  skin  black,  the 
face  with  a  slightly  brownish  tinge ;  iris  and  exposed  portion 
of  eyeball  blackish.  CJolour  of  hair  either  uniformly  black,  with 
shining  tips,  or  grey,  the  roots  of  the  hair  being  tinged  with  fawn  or 
washed-out  brown,  their  exposed  portion  shining  with  silver-grey 
lustre  in  reflected  light,  but  of  a  more  stone-grey  in  direct  light. 
During  the  change  from  black  to  grey,  the  coloration  is  a  mixture 
of  the  two,  the  black  or  the  grey  predominating  according  to  the 
nearness  of  the  time  of  observation  to  the  incipience  or  com- 
pletion of  the  change. 

On  the  crown  of  the  head  a  median  longitudinal  black  patch 
with  ill-defined  edges  and  extending  posteriorly  as  a  narrow 
evanescent  stripe  persists.  A  few  scanty  hairs  upon  the  penul- 
timate phalanx  of  the  fingers  and  toes  and  the  long  hair  on  the 
brow  also  remain  black.  The  hair  on  the  body  and  limbs  is 
longish,  soft,  and  thick,  but  depressed  and  smooth.  It  is  not 
woolly  in  the  sense  that  the  hair  of  our  young  Lai*  Gibbon  is 
woolly,  t.  e.  much  resembling  a  Sheep's  fleece  ;  nor  does  it  exhibit 
the  fine  and  silky  woolliness  of  the  skin  of  H,  agilis  in  the  British 
Museum.  On  the  forehead  and  crown  of  the  head  the  hair  is 
shorter,  fine,  and  close,  and  in  the  living  specimen  grows  some- 
what d  la  Pompadoury  being  erect  on  the  crown  and  almost 
porrect  on  the  forehead,  so  that  the  head  has  the  appearance  of 
being  very  much  higher  than  in  our  living  example  of  the  Hoolock 
(H,  hoolock)  and  in  adult  skins  of  H.  lar,  II.  pilecUtiSy  and 
//.  Uudscus  in  the  British  Museum,  in  which  the  hair  lies  smoothly 
backwards.  The  difference  may  be  briefly  expressed  by  saying 
tliat  in  our  Hainan  Gibbon  the  hair  looks  as  if  it  lutd  been 
brushed   up,  whereas  in  the  others  it  looks  as  if  it  had  been 

*  Ball.  MiM.  Paris,  1900,  p.  272.  Poomrgues  mve  A.  Milne-Edwards  the  credit  of 
naming  na9tU%$.  Milne- Edwards,  however,  published  no  description  of  the  species 
when  the  name  was  qaoted  (Le  Naturaliste,  1884,  p.  487).  Hence  it  seems  that 
Knnckel  d'HercoIais,  who  first  associated  the  name  with  definite  characters,  must  be 
regarded  as  the  author  (Science  et  Nat.  ii.  no.  33,  p.  86, 1884). 
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brashed  down.  In  the  two  skins  of  H,  hahumvs  in  the  BritLsh 
Museum,  however,  the  hair  on  tlie  crown  is  not  so  markedly  up- 
standing, nor  so  long,  as  in  the  living  example.  On  the  cheeks 
the  direction  of  the  hairs  is,  generally  speaking,  upwards.  On 
the  upper  surface  or  back  of  the  hand  and  on  the  coiTesponding 
surface  of  the  forearm  the  points  of  the  hairs  lie  towards  the  ulnar 
side  of  the  limb,  assuming  a  more  and  more  elbowward  direction 
ajs  that  joint  is  approached.  On  the  palmar  and  radial  side  of  the 
forearm,  on  tlie  contrary,  the  hairs  point  for  the  most  part  towards 
the  wrist.  The  palmar  surface,  however,  is  marked  by  a  crest 
formed  by  the  meeting  of  the  two  opposing  streams  of  hair,  the 
crest  extending  obliquely  from  the  radial  side  of  the  elbow  to  the 
ulnar  side  of  the  wrist,  the  hairs  on  the  ulnar  side  of  it  being 
directed  proximally,  those  on  the  radial  side  distally.  On  the 
body  the  hairs  lie  backwards,  except  on  the  belly,  where  they 
incline  towards  the  middle  line  and  form  a  median  longitudinal 
crest  where  the.  two  streams  meet.  This  is  the  area  against 
which  the  inner  sides  of  the  thighs  are  pressed  when  the  Gibbon  is 
in  a  sitting  posture.  On  the  outer  side  of  the  thigh  the  direction 
of  the  hair  is  upwards  (proximad)  and  backwards,  below  the 
knee  it  is  downwaixls  (distiad). 

Additional  Notes, 

The  voice  of  our  Hainan  Gibbon  is  quite  different  from  that  of 
the  Hoolock.  It  is  a  high-pitched  trill  all  on  the  same  note, 
and  shriller  even  tlian  the  high  note  of  the  Hoolock's  cry.  It 
consists  of  from  about  three  to  six  distinct  cries  repeated  in  very 
rapid  succession,  suggesting  almost  production  by  vibration  of  the 
tongue,  although,  as  a  matter  of  fact,  I  believe  the  lips  alone  are 
instrumental  in  producing  the  eflfect.  There  is  then  a  momentary 
pause,  after  which  the  cry  is  repeated.  It  may  perhaps  be 
represented  in  the  following  way : — hoo  boo  boo  hoo — boo  boo 
boo — hoo  hoo  hoo  hoo  hoo — &c.  The  Hoolock,  on  the  contrary, 
cries  as  follows : — hah,  hoo,  hah,  hob,  hah,  hah,  hoo,  hah.  The 
"  hoo "  is  on  a  lower  note  than  the  "  hah,"  with  which  the  cry 
frequently  ends. 

The  ordinary  expression  of  anger  or  remonstrance  in  the 
Hainan  Gibbon  is  a  pit)longed  and  guttuiul  grunt,  which  is 
repeated  rapidly  and  often,  and  frequently  interspersed  with  a 
kind  of  warble  when  the  excitement  rises. 

Both  the  Hoolock  and  the  Lar  Gibbon  in  the  Gardens  drink 
habitually  by  dipping  the  back  of  the  hand  and  knuckles  into  the 
dish  and  licking  the  water  off.  They  do  not  scoop  it  up,  in  the 
strict  sense  of  the  word,  at  all.  Hence  Col.  Tickell*s  generalisation 
to  the  effect  that  in  its  habit  of  scooping  up  water  in  its  hands  the 
Lar  Gibbon  differs  from  the  Hoolock,  which  applies  its  lips  directly 
to  the  fluid,  is  contradicted  on  both  counts  by  our  specimens  of 
these  species.  The  Hainan  Gibbon,  on  the  contrary,  almost 
invariably  drinks  direct  with  her  mouth,  only  very  rarely  using 
her  left  hand  for  the  purpose.     It  is   possible  she  may  have 
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abandoned  the  habit  of  employing  the  hand  at  the  time  when  an 
injury  deprived  her  of  the  use  of  her  right  arm.  And  sinoe  ^e 
left  is  frequently  occupied  in  supporting  herself  upon  the  bars  or 
perches  in  the  cage,  she  has  no  hand  available  for  the  purpose  of 
drinking  without  quitting  her  hold. 

This  method  of  hand-drinking,  probably  common  to  all  Gibbons, 
may  have  arisen  in  connection  with  their  arboreal  life.  To  avoid 
descending  to  the  ground,  they  would  naturally  lick  the  rain-drops 
off  the  leaves  near  by,  and  their  great  stretch  of  arm  would 
enable  them  to  wipe  the  water  off  foliage  hanging  b^ond  reach 
of  the  mouth,  the  hairy  back  of  the  hand  being  clearly  more  fitted 
for  the  purpose  than  the  smooth  palm.  In  connection  with  this 
habit,  it  is  interesting  to  recall  the  story  told  by  Duvaucel  of 
female  Gibbons  carrying  their  young  to  the  waterside  and  washing 
their  faces  with  their  hands.  This  ^eged  proceeding,  presumably 
witnessed  in  the  jungle,  can  hardly,  I  think,  be  accepted  without 
confirmation,  on  account  of  the  absence  of  any  obvious  reason  for 
the  ablutions.  If  the  young  Gibbons  of  which  the  tale  is  told 
were  hanging,  as  is  their  wont,  to  the  breasts  of  the  mothers,  the 
action  of  hand-drinking  by  the  latter  might  very  easily  be  mistaken 
at  a  distance  for  the  face- washing. 

Amongst  "  quadrumanous "  Primates  the  Gibbons  have  no 
equals  in  proficiency  in  the  use  of  the  arms  for  arboreal  and  the 
legs  for  terrestrial  progression.  Moreover,  within  the  limits  of 
the  entire  order,  they  are  only  surpassed  in  bipedal  activity  by  the 
specialised  biped  Man. 

Although  able  to  stand  and  walk  to  a  very  limited  extent. 
Monkeys  are  essentially  quadrupedal  and  employ  their  arms  and 
l^s  to  an  approximately  equal  extent  in  traversing  the  level 
ground,  scaling  rocks,  or  climbing  trees.  Generally  speaking,  the 
most  active  climbers  are  long  non-prehensile  tailed  species,  such  as 
the  Mangabeys*,  in  which  the  tail  acts  as  a  balancer,  like  the  pole 
of  a  tigl^-rope  dancer.  Monkeys  of  this  kind  leap  with  great  pre- 
cision and  strength,  and  pass  with  speed  from  branch  to  branch  in 
virtue  of  the  great  propelling  power  in  their  hind-quarters.  They 
are  specialised  for  that  manner  of  progression,  which  only  differs 
in  degree  of  perfection  from  that  of  other  Monkeys  and  Lemurs 
as  a  whole.  The  method,  however,  is  entirely  distinct  from  that 
practised  by  the  Gibbons,  which  swing  from  branch  to  branch,  with 
the  legs  tucked  up  out  of  harm's  way  against  the  body,  the  motor 
power  lying  exclusively  in  the  arms.  Both  groups  have  been 
specialised  for  arboreal  progression,  but  along  totally  different  lines ; 
and  it  is  as  difficult  to  believe  that  the  Gibbons,  expert  gymnasts 
though  they  be,  have  been  derived  from  active  long-tailed  climbers^ 
like  the  Mangabeys  or  Langurs  for  instance,  as  it  is  to  believe 
that  t^e  tail-swimming  Cetaceans  have  been  derived  from  forms 
like  the  flipper-swimming  Seak. 

*  I  hare  never  yet  seen  the  Baboon  or  Macaque  that  could  catch  a  Mangabe/ 
single-handed,  given  equal  conditions  as  to  health  and  age,  in  a  large-sized  cage. 

Proc.  Zool.  Soc.— 1905,  Vol.  II.  No.  XII.  12 
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This  conclusion  respecting  the  descent  of  the  Gibbons  may  be 
inferred  from  their  habits  alone,  quite  apart  from  structure. 

If  the  Anthropoid  Apes  be  ranged  in  series  according  to 
proficiency  in  bipedal  locomotion,  the  order  will  be  (1)  Gibbons, 
(  2)  Gorillas,  (3)  Chimpanzees,  (4)  Orangs.  Gibbons  not  only  stand 
erect  and  habitually  walk  without  putting  the  hands  to  the 
ground ;  they  can  even  run  with  astonishing  speed,  a  speed  indeed 
comparable  to  that  of  Man,  allowance  being  made  for  difference  in 
size.  like  Man  they  race  away  when  scared ;  and,  imlike  the 
other  Antlftopoid  Apes,  they  do  not  use  their  arms  as  crutches. 
Sometimes  also,  but  rarely,  they  leap  over  the  ground  with  both 
feet  together  *. 

GoriUas  can  stand  and  walk  upright,  but  not  with  the  ease 
of  Gibbons,  and  it  may  be  doubted  if  they  ever  run  erect  or  leap, 
L  e,  progress  with  both  feet  off  the  ground  at  one  time ;  and 
they  probably  never  run  from  danger,  standing  upright,  as  Man 
and  Gibbons  do.     Their  usual  walk  is  quadrupedal. 

Chimpanzees,  too,  are  essentially  quadrupedal;  and  imder 
ordinary  conditions,  and  when  in  pei^ect  health,  almost  always  get 
over  the  ground  on  "  all  fours,"  like  a  Baboon  or  Rhesus.  In  this 
respect,  indeed,  they  more  resemble  the  Cercopithecoid  Monkeys 
than  does  any  other  Anthropoid  Ape ;  and  they  are  able  to  cover 
the  ground  with  much  greater  speed  than  either  Gorillas  or  Orang- 
utans ;  but  I  am  unable  to  say  if  theii*  quadrupedal  method  is  so 
fast  ajs  the  bipedal  method  of  Gibbons.  Like  Baboons,  they  can 
stand  erect  and  walk  to  a  certain  extent,  but  not  with  the  facility 
of  Gorillas. 

The  gait  of  young  Orang-Utans  may  be  described  as  a  clumsy 
quadrupedal  shuffle,  I  never  saw  one  stand  unsupported  by  the 
arms.  Weakness  of  leg  and  weight  of  body  make  exclusively 
bipedal  action,  if  not  an  impossibility,  at  least  so  great  an  effort 
that  it  may  be  doubted  if  it  is  ever  resorted  to.  Their  whole 
organisation  suggests  unfitness  for  terrestrial  locomotion. 

Thus,  if  the  Apes  be  classified  according  to  their  quadi-upedal 
activity  on  the  groimd,  they  will  stand : — (1)  Chimpanzees, 
(2)  Gorillas,  (3)  Orangs,  (4)  Gibbons. 

It  is  interesting  to  compare  this  series  with  one  baseil  upon 
dexterity  in  climbing  and  addiction  to  arboreal  life.  It  is : 
(1)  Gibbons,  (2)  Orangs,  (3)  Chimpanzees,  (4)  Gorillas.  The 
Gibbons  stand  quite  alone  both  in  method  and  expertness ;  the 
others  differ  itUer  se  merely  in  degree. 

The  foregoing  results  may  be  briefly  summarised  as  follows : — 
The  Gibbons  are  the  most  expert  climbers  and  bipedal  walkers, 
the  least  expert  quadrupedal  walkers.  The  Orangs  rank  second 
in  climbing,  third  in  quadrupedal  and  fourth  and  last  in  bipedal 
activity.  The  Gorillas  take  fom1;h  place  in  climbing,  second  in 
bipedal  and  second  in  quadrupedal  activity.     The  Chimpanzees 

*  These  and  the  following  statements  and  reflections  are  hased  upon  my  ovrn 
ohfiervations  of  the  Anthropoid  Apes  that  have  come  under  my  notice  in  the  Society's 
Gardens. 
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stand  third  in  climbing,  third  in  bipedal  and  first  in  quadrupedal 
powers. 

Since,  therefore,  the  action  of  Monkeys,  whether  Cercopithecidfe, 
Cebidfie,  or  Hapalidae,  and  of  Lemurs  is  essentially  quaidrupedal, 
the  fore  and  hind  limbs  being  used  to  an  approximately  equal 
extent,  both  in  terrestrial  and  arboreal  locomotion,  it  may  be 
inferred  that  the  Chimpanzees  have  departed  least  in  these 
respects  from  the  primitive  Primate  stock ;  the  Gorillas  a  little 
more  in  the  line  of  bipedal  erection  and,  concomitantly,  loss  of 
climbing  power ;  the  Orangs  still  more  in  the  direction  of  loss 
of  terrestrial  activity  and  increase  of  arboreal  expertness;  the 
Gibbons  most  of  all  in  the  line  of  bipedal  activity,  dexterity  in 
hand-climbing,  and  loss  of  quadrupedal  power. 

This  serial  arrangement  of  the  Apes  is  the  exact  opposite 
of  the  one  prevalent  in  text-books,  where  the  order  adopted  is 
based  upon  structure  with  Man  placed  first  as  the  standard  for 
comparison.  It  suggests  that  for  the  origin  of  Gibbons  we  must 
look  not  to  forms  resembling  any  known  Cercopithecoid  type,  but 
to  forms  which  had  already  acquired  the  Simiine  or  Anthropo- 
morphine  characteristics  and  had  either  lost  or  never  learnt  the 
method  and  skill  in  climbing  found  in  the  former  group.  They  may 
have  started  from  a  type  somewhat  on  a  level  with  the  Chimpanzees 
with  respect  to  terrestrial  and  arboreal  activity ;  and  to  swing  with 
greater  facility  from  tree  to  tree  and  to  obviate  the  risk  of  injury 
in  case  of  a  fall,  it  is  highly  probable  that  they  have  become 
dwarfed  in  stature  and  grown  lighter  in  build.  Their  muscularity 
and  length  of  arm,  slightness  of  body  and  strength  of  leg,  all  factors 
of  importance  in  enabling  them  to  traverse  the  jungle  and,  in 
case  of  a  miss  or  a  breaking  branch,  to  drop  lightly  to  the  ground 
and  run  to  the  nearest  tree  for  safety,  were  probably  perfected 
concomitantly.  That  Gibbons  are  able  to  drop  with  safety  a 
considerable  distance  is  substantiated  by  the  fact  that  Mr.  de 
St.  Croix  has  seen  his  specimen  come  to  the  ground  without 
injury  from  a  height  of  about  20  feet.  When  leaping  to  the 
ground  Gibbons  swiftly  draw  up  the  knees  as  the  feet  touch, 
exactly  as  a  man  does  under  similar  circumstances,  to  break  the 
shock. 

Ano^er  interesting  feature  connected  with  the  habits  of  the 
Anthropoid  Apes  is  the  size  of  their  ears.  I  have  already  suggested 
that  the  difference  in  size  between  the  ears  of  the  Orang  and 
those  of  the  Chimpanzee  may  be  connected  with  the  difference  of 
habits  of  the  two  animals.  The  Orang  lives  a  more  arboreal  and 
therefore  a  safer  life  than  the  Chimpanzee,  which  requires  quick 
hearing  to  enable  it  to  escape  to  the  trees  when  feeding  on  the 
ground*.  Gibbons  also,  which  have  relatively  large  ears,  need 
auditory  acuteness  for  the  same  purpose  as  Chimpanzees.  This 
explanation,  however,  is  not  complete  and  appears  at  first  sight  to 
be  contradicted  by  the  case  of  the  Gorillas,  which  have  small  ears 

•  *  Nature,'  Oct  11th,  p.  585  (1900). 
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Traoelaphus  haywoodi  Thos  * 

Thos.  Abstr.  P.  Z.  S.  No.  21,  p.  9,  June  13,  1905. 

A  large  heavily-built  member  of  the  group  of  small  species 
without  a  definite  shoi-t-haired  collar.  Under  surface  darker 
than  upper. 

Fur  comparatively  coai'se  and  long  throughout,  the  hairs  of  the 
back  35-40  mm.  in  length.  General  colour  very  dark,  the  nape 
black ;  the  fore-quarters  blackish  brown  (near  "  seal- brown  "),  passing 
into  dark  reddish  brown  ("  vandyke-brown  ")  on  the  middle  back 
and  deeper  rufous  (dark  "  tawny  ")  on  the  rump.  Sides  gradually 
darkening  downwards  to  the  wholly  black  belly.  Dorsal  crest  black 
as  far  as  the  withers,  then  whitish  mixed  with  some  black  hairs. 
Three  inconspicuous  transverse  whitish  stripes  on  each  side.  No 
longitudinal  bands,  but  a  few  white  spots  on  the  sides  of  the  rump. 
Shoulders  and  proximal  pai-t  of  limbs  deep  black,  succeeded  by  tawny 
below.  (Feet  unfortunately  lost  in  the  type.)  Top  of  muzzle  nearly 
black,  with  prominent  interorbital  whitish  streaks  nearly  touching 
each  other  in  the  middle  line.  Forehead  and  crown  deep 
fenniginous.  Cheeks  tawny  ochraceous.  Two  white  spots  on 
each  side  behind  and  below  the  eyes.  Ears  thinly  haii^,  dull 
tawny  brown  with  blackish  edges ;  hairs  of  inner  surface  white. 
Chin  and  interramia  white  and  a  large  throat-spot  duller  white ; 
between  this  and  the  white  chest-band  the  throat  was  glossy 
blackish,  mixed  with  some  tawny  hairs.  White  axillary  and 
inguinal  patches  pi-esent.     Tail  dai'k  tawny,  white  below. 

Skull  very  large  and  heavy  for  one  of  the  smaller  members  of 
the  genus,  much  larger  than  in  T.  acripttis  or  aylvaiicus.  Median 
palatal  notch  rather  farther  forward  than  the  lateral  ones. 
Palatal  foramina  comparatively  long. 

Horns  also  very  powerful,  thick  and  strongly  ridged,  much 
finer  than  those  of  any  of  the  allied  forms. 

Skull  dimensions  of  type  : — 

Gi-eatest  length  265  mm. ;  basal  length  247  ;  gi*eatest  breadth 
112 ;  muzzle  to  orbit  134 ;  muzzle  to  front  of  p"*  77  ;  length  of 
palatal  foramina  36.  Length  of  upper  tooth-senes  72,  of  three 
upper  premolars  31. 

Horns :  length  in  sti*aiglit  line  400 ;  on  anterior  ridge  470 ; 
greatest  basal  diameter  59  ;  Ijasal  circumference  171. 

Hob.  Nyen,  Kenya  District,  British  East  Africa,  Altitude 
6000  feet. 

Type,  Full-giown  male.  B.M.  No.  5.5.16.3.  Collected  and 
presented  by  C.  W.  Haywood,  Esq. 

Mr.  Oscar  Neumann  t  had  sorted  the  smaller  species  of 
Trcigdaphus  into  two  groups,  cliiiraeterised  by  the  presence  or 
absence  of  the  peculiar  collar  of  short  hairs  which  had  been  so 

•  [The  complete  account  of  the  new  species  de«cribed  in  this  commonication 
apnears  liere ;  but  since  the  naino  and  preliminary  diagnosis  were  published  in  the 
*  Abstract/  the  species  is  distinguished  by  the  name  being  underlinc^l. — Kditob.] 

t  SB.  Ges.  nat.  FV.  Berl.  1902,  p.  98. 
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often  noticed  in  Bushbucks,  and  which  was  evidently  of  definite 
systematic  value.  But,  as  Dr.  Einar  Lpnnberg  had  shown  *,  several 
of  Mr.  Neumann's  allocations  were  incorrect — certainly  the  Cape 
sylvaticus  had  a  shoi-t-haired  collar,  and  fell  into  the  scripins 
group,  while  the  Nilotic  hor  had  a  well-haii'ed  neck. 

Mr.  Neumann  had  also  stated  that  the  forms  with  well-haired 
necks  known  to  him  did  not  have  a  darker  underside,  but  since 
his  paper  was  written  Lonnberg*s  knutsoni  and  the  present  animal 
had  both  proved  to  present  the  combination  of  a  hairy  neck  and 
a  black  belly.  This  combination  therefore  distinguished  h^ytroodi 
from  any  of  Mr.  Neimiann*s  species,  while  from  the  Cameroon 
knutsoni  it  was  separated  by  its  whitish  dorsal  ci'est,  less  numemus 
spotting,  and  other  detailed  characteristics. 

In  company  with  this  handsome  animal,  which  Mr.  Thomas 
had  much  pleasure  in  naming  after  its  discoverer,  Mr.  Haywood 
had  sent  home  to  the  National  Museum  two  immature  skins, 
with  skeletons,  of  the  recently  described  Forest- Pig  (Hylocharvs 
meinerizhageni).  It  was  hoped  that  an  adult  specimen 
suitjible  for  mounting  would  soon  be  obtained,  and  this 
Mr.  Thomtus  looked  forward  to  exhibiting  to  the  Society  in  due 
course. 


Mr.  Oldfield  Thomas  also  exhibited  a  series  of  Mammals  and 
Birds  from  Japan  as  the  first-fruits  of  an  exploration  of  the  islands 
of  Eastern  Asia  conducted  for  the  furtherance  of  science  by  the 
President,  the  Duke  of  Bedford,  K.G.,  in  order  to  show  his 
Grace's  sympathy  with  the  technical  side  of  the  Society's  work. 
The  specimens  obtaineti  during  this  exploi*ation  would  be  laid 
before  the  Society  from  time  to  time,  and  papers  would  be  read 
on  them  by  various  specialists,  after  which  his  Gmce  proposed 
to  present  them  to  tlie  National  Museum. 

Mr.  Thomas  commented  on  the  immense  value  such  a 
sj'stematic  exploration  would  be  to  science  if  it  were  carried  on 
for  some  time,  and  instanced  the  revolution  in  our  knowledge  of 
the  mammals  of  South  Africa — a  region  siipposed  to  be  well- 
knouTi — which  had  been  effected  by  the  similar  exploration 
conducted  by  Mr.  C.  D.  Rudd. 

The  Japanese  collection  had  been  made  by  Mr.  Malcolm  P. 
Anderson,  who  had  already  proved  his  powers  both  during  the 
Stone  Expedition  to  Alaska  and  by  tlie  collections  he  had  made 
in  California. 

Of  the  specimens  now  laid  before  the  meeting  Mr.  Thomas 
drew  attention  to  a  fine  Marten,  which  appeared  to  be  different 
from  the  ordinary  Japanese  Alaiten  (MvMelu  melamp\is)  and 
which,  as  the  first  new  mammal  discovered  on  the  expedition,  he 
proposed  to  name  in  honour  of  the  Pi*esident : — 

•  Arkiv  for  Zoologi,  Stockholm,  ii.        15  (  906). 
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MUSTELA  MELAMPU8  BEDFORDI  Thos  * 

Thos.  Abstr.  P.  Z.  S.  No.  21,  p.  10,  June  13,  1905. 

Size  as  in  true  melampits,  or  slightly  larger.  General  colour 
above,  in  winter  pelage,  near  '*  isabella,"  but  rather  darker  and  with 
an  olivaceous  tone,  nearer  to  the  yellowish  brown  of  M,  m, 
tsiiensisf  than  to  the  golden  yellow  of  meUvmpus,  Wool-hairs 
of  back  brown  at  base,  then  dark  yellowish.  Long  hairs  brown. 
Muzzle  dark  chocolate-brown,  passing  backwards,  on  the  crown, 
into  silvery  greyish.  Ears  whitish  both  externally  and  internally. 
Nape  more  yellow  than  back.  Sides  of  neck  brilliantly  yellow 
("  deep  chrome  "),  sharply  contrasted  with  the  upper  colour  along 
a  line  halfway  up  the  neck,  and  in  continuation  with  the  deep 
orange  ochraceous  of  the  chest-patch.  Lips  pale  brown,  lighter 
tlian  the  top  of  the  muzzle ;  sharply  defined  from  the  whitish 
interramia,  which  in  turn  passes  without  line  of  demarcation 
into  the  orange  of  the  throat  and  chest.  Belly  brown,  not  unlike 
bock,  the  throat-patch  extending  to  the  sternum  and  continued  in 
some  specimens  as  an  irregular  line  of  spots  to  the  inguinal  region. 
Limbs  deep  brownish  black  from  halfway  down  the  forearms  and 
on  the  hind  feet.  Tail  pale  brown  for  the  greater  part  of  its 
length,  the  underfur  dull  yellowish  as  on  the  body ;  tip  sharply 
contrasted  yellowish  or  cream-colour,  forming  a  conspicuous 
terminal  tuft. 

Skull  as  in  isuensis,  slightly  larger  than  in  mdampus  so  far  as 
material  for  comparison  existed. 

Dimensions  of  the  type,  measured  in  the  flesh  : — Head  and  body 
425  mm. ;  taU  220  ;  hind  foot  87  ;  ear  40. 

Skull — greatest  length  84 ;  basal  length  75 ;  zygomatic  breadth 
48 ;  interorbital  breadth  20 ;  mastoid  breadth  37*5 ;  palatal  length 
42 ;  length  of  upper  p*  on  outer  edge  9*5. 

Hab,  Washikaguchi,  Nara  District,  E.  of  Osaka,  Southern 
Central  Hondo,  Japan. 

Type,  Adult  male.  B.M.  No.  5.5.30.3.  Original  number  123. 
Collected  13  January  1905  by  Malcolm  P.  Anderson,  and  pre- 
sented by  the  Duke  of  Bedford.     Four  specimens. 

This  very  handsome  Marten  is  conspicuously  different  from 
the  yellowish  M,  melampus,  and  is  curiously  more  similar  in 
general  colour  to  the  M.  m,  tsvsnsis  of  the  Tsu-shima  Islands. 
From  both,  however,  it  is  readily  distinguished  by  its  brilliant 
yellowish  throat  and  neck  patches  and  its  contrasted  tail-tip. 


Mr.  R.  I.  Pocock,  F.L.S.,  the  Superintendent  of  the  Gardens, 
eschibited  a  female  specimen  of  the  Jamaican  Scorpion,  Centrwrua 

*  [The  complete  account  of  the  new  species  described  in  this  communication 
appears  here ;  but  since  the  name  and  preliminary  diagnosis  were  published  in  the 
*  Abstract/  the  species  is  distinguished  by  the  name  being  underlined. — ^Edxtob.] 

t  Thos.  Ann.  Mag.  N.  H.  (6)  xix.  p.  161  (1897). 
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inatdanusj  carrying  its  young  on  its  back.     The  specimen  had 
been  presented  to  the  Society  by  Mr.  Henry  Munt,  F.Z.8. 


Dr.  P.  Chalmei's  Mitchell,  the  Secretary  to  the  Society,  read  a 
paper,  illustrated  by  lantern -slides,  entitled  "  On  the  Intestinal 
Tract  of  Mammals." 

This  paper  ^vill  be  published  entire  in  the  *  Transactions.* 


The  following  papers  were  read  : — 

1.  Rough  Notes  on  the  Natural  History  of  the  (^untry 
West  of  Lake  Victoria  Nyanza.  By  Lt.-Col.  C.  Delmk- 
Radcliffe,  M.V.O.,  F.Z.S. 

[  Received  June  6,  1905.] 

These  notes  contain  the  genei*al  results  of  my  observations  ou 
the  Natural  History  of  the  region  traversed  by  the  Anglo-German 
Boundary  Commission  in  the  years  1902-4.  Memoirs  dealing 
more  exactly  with  the  collections  that  were  made  have  already 
appeared  in  the  *  Proceedings  *  of  the  Zoological  Society  (P.  Z.  S. 
1904,  vol.  i.  pp.  371,  459)  and  '  The  Ibis '  (1905,  p.  199.). 

Mammals. 

Beginning  with  the  larger  mammals  in  the  country  under 
discussion,  it  may  be  stated  that  Elephants  appear  periodically  in 
the  swamps  and  forest  near  the  mouth  of  the  Kagera  River  on 
the  northern  side.  These  elephants  stray  in  this  direction, 
probably,  at  a  time  when  it  is  ilry  in  the  interior.  They  come, 
no  doubt,  from  the  herds  in  norther n  Ankole  and  Torn.  At  no 
other  point  were  traces  of  elephants  seen  except  one  single  track 
going  from  north  to  south  from  the  Koki  hills  towards  the 
Busenya  forest.  In  the  west,  a  few  elephants  were  noticed  near 
the  shoi*es  of  Lake  Albert  Edward,  also  probably  stragglers  from 
the  heiils  further  north.  There  was  no  e\4dence  of  elephants 
crossing  from  south  to  north,  or  vice  versd,  along  the  Ist  parallel 
south  latitude. 

It  may  perhaps  be  assumed  that  the  herds  of  elephants  repoited 
by  E.  S.  Gix)gan  and  other  travellers  in  the  Mfumbiro  district 
belong  to  the  forest-regions  of  the  west.  The  herds  of  elephants 
on  the  east  of  Lake  Albert  Edward  and  Ruwenzori  probably  do 
not  wander  into  the  Congo  forests.  It  has  been  noticed  that  the 
elephants  to  the  west  of  the  gi*eat  line  indicated  by  Lake 
Tanganyika,  Lake  Kivu,  Lake  Albert  Edward,  Lake  Albert,  &c., 
and  the  Nile  differ  in  many  particulars  from  those  lying  to  the 
east  of  this  line.  At  the  same  time,  it  must  be  remembered  that 
large  henls  of  elephants  are  in  the  habit  of  crossing  the  Nile  to 
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the  north  o£  Lake  Alheit,  and  there  seems  no  reason  why  they 
should  not  extend  their  wanderings  into  the  Congo  forests, 
although  so  far  observation  tends  to  show  tliat  these  herds  find 
their  way  back  again,  as  a  rule,  to  the  countries  east  of  the  Nile. 

Hippopotami  are  not  very  numerous  in  the  Victoria  Nyanza 
near  the  mouth  of  the  Kagera.  The  locality  does  not  seem  very 
well  suited  to  them.  In  the  Kagei*a  River  itself  there  are  more, 
and  parts  of  the  nver  are  infested  by  a  nimiber  of  very  savage 
brutes  that  make  navigation  in  canoes  or  small  boats  extremely 
dangerous.  Lt.  Weiss,  of  the  German  Commission,  was  repeatedly 
attacked  when  in  a  very  large  canoe.  He  was  almost  upset — one 
man  was  dragged  out  by  the  arm,  but  escaped.  Finally  his  crew 
refused  to  go  on  and  ran  away  with  their  paddles.  The  actual 
number  of  hippopotami  cannot  be  considered  large  in  comparison 
with  the  huge  herds  in  the  Nile  north  of  Lake  Albei-t.  Probably 
in  the  great  swamps  of  the  Kagera,  considerably  to  the  south  of 
the  area  traversed  by  the  Boundiary  Commission,  the  hippopotami 
are  much  more  numerous.  The  specimens  secured  in  the  Kagera 
were  decidedly  infeiior  in  size  and  in  development  of  ivory  to 
those  of  the  Nile. 

Rhinoceroses  are  extremely  numerous  on  the  right  bank  of  the 
Kagera,  especially  in  Karagwe.  The  number  of  these  animals  is 
quite  remarkable,  and,  aocoi*ding  to  accounts  received,  they  are  to 
be  met  with  in  even  greater  numbers  a  little  further  south.  It 
is  a  curious  fact  that  no  rhinoceroses  are  to  be  found  on  the  left 
bank  of  the  Kagera.  All  those  seen  belonged  to  the  common 
black  African  type.  Stories  were  current  of  the  existence  of  the 
White  Rhinoceros  on  the  right  bank  of  the  Kagera,  but  these 
rumours  require  confirmation.  The  rhinoceroses  appear  to  have 
no  hesitation  in  frequenting  the  extremely  steep  and  difficult  hills 
of  Karagwe.  Their  tracks  and  signs  were  seen  up  and  down  hills 
and  on  i-idges  which  appeared  more  adapted  to  the  habits  of 
klipspringers  or  goats  than  of  such  bulky  animals  as  rhinoceroses. 

In  the  virgin  forest  west  of  the  lake  near  the  mouth  of  the 
Kagera,  in  the  swampy  and  open  forest  east  of  Koki,  and  in  the 
Busenyi  forest  west  of  the  Gambaizi  group  of  hills,  several  herds 
of  Bufialoes  are  to  be  found.  These  bufialoes  ai-e  of  a  veiy 
interesting,  new,  large  variety.  They  are,  perhaps,  the  largest 
buffaloes  in  existence.  In  all,  in  the  district  referred  to,  there 
may  be  400  or  500  buffaloes,  and  as  their  numbei*s  are  not  likely 
to  be  interfered  with,  except  by  men  ai-med  with  rifles,  they  may 
be  considered  to  be  firmly  established  again  after  the  devastation 
caused  by  the  great  cattle-plague  of  some  ten  years  back. 

In  Bukanga  the  buf^oes  wander  in  search  of  young  grass, 
after  the  fires,  as  far  as  the  hills  of  Ankole  and  Koki,  fi-om  the 
forests  which  form  their  strongholds.  There  is  one  disadvantage, 
however,  connected  with  the  prasence  of  the  Bufialoes,  of  the 
Eland,  and  perhaps  of  other  Antelopes.  This  is  the  tsetse-fly, 
and  it  is  to  be  feared  that  as  long  as  large  herds  of  buffaloes  and 
the  greater  antelopes  exist,  so  long  will  the  tsetse-fly  make  it 
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impossible  for  domestic  cattle  and  horses  to  live  in  the  same  part 
of  the  country.  I  myself  lost  an  Arab  horse  I  had  had  for  six 
years  in  Africa  and  was  very  fond  of.  He  was  bitten  by  tsetse- 
fly  in  Bukanga. 

Eland  w^ere  met  with  a^  two  points  in  Bukanga — near  the 
Kyakafunzo  swamp,  and  in  the  districts  known  as  Mpororo  and 
Rushenyi.  In  Bukanga  thei*e  were  herds  amoimting  to,  perhaps, 
200  animals,  and  the  uninhabited  country  surrounding  the 
Nyakafunzo  swamp  seemed  admirably  suited  to  their  needs. 
They  were  considerably  preyed  upon,  unfortunately,  by  natives, 
who  organised  hunting-parties  into  this  district  both  from  the 
British  and  the  German  side.  Still  more  unfortunately,  the 
natives  are  sometimes  armed  with  rifles.  The  result  could  be 
seen  in  many  wounded  animals  observed  from  time  to  time,  and 
in  dead  bodies  found  with  bullets  in  them.  Lions  also  take  toll 
of  the  elands,  but  the  natural  decrease  due  to  this  cause  is  nothing 
compared  to  the  damage  inflicted  by  natives  with  firearms. 
Further  west  a  heixl  of  considerably  over  300  elands  was  seen, 
and  this,  probably,  is  only  an  outlier  of  still  greater  herds  in  the 
open  country  further  south.  It  seems,  therefore,  that  this  country 
is  abundantly  supplie<l  at  present  with  representatives  of  this 
magnificent  antelope,  which,  I  believe,  might  be  made  of  great 
economic  value.  The  meat  is  equal  to  the  best  English  beef,  and 
a  bull  eland  weighs  about  1 7  cwt. 

Zebras  occurred  coinciden tally  with  the  Eland  in  Bukanga,  and 
they  number,  perhaps,  400  individuals.  In  Rushenyi  another 
veiy  large  herd  of  zebras  was  seen  ;  and  it  may  be  remarked  that 
in  the  Rushenyi  herd  a  single  zebra  was  seen  almost  entirely 
pure  white  in  colom\  a  few  stripes  only  appeared  on  the  neck 
and  hind-quartei's.  Another  small  herd  of  zebras,  amounting, 
perhaps,  to  150  individuals,  was  seen  in  the  plains  in  southern 
Ruampara,  on  the  left  bank  of  the  Kagcra,  just  north  of  the 
point  where  the  river  turns  from  the  south  to  east. 

Roan  Antelope  were  encounteretl,  a  few  at  a  time,  in  Bukanga, 
in  the  naiTow  valley  of  the  Kagera,  and  in  south-west  Ruampara 
north  of  the  bend  of  the  Kagera  just  referred  to.  They  were 
occasionally  met  with  in  Rushenyi  and  Mpororo,  and  appeared 
more  numerous  in  Karagwe,  where  for  some  reason  there 
appeared  to  be  no  Eland,  no  Zebras,  and  no  Damaliscus.  These 
last  were  the  common  hartebeeste  thi-oughout  the  area  west  of 
tlie  lake.  In  Bukanga,  Damaliscus  were  very  numerous.  The 
number  in  this  pai-t  may  be  estimated  at  1000  individuals.  No 
other  variety  of  hartebeeste  made  its  appearance :  200  or  300 
individuals  were  found  with  the  herd  of  zebras  in  south-western 
Ruampai-a,  and  in  Rushenyi  and  Mi^roro  the  Damaliscus 
hartebeestes  are  very  numerous. 

The  Nile  Valley  variety  of  Water-buck  {Kobm  defassa)  is 
common  in  Bukanga,  and  may  be  met  with  in  herds  up  to  a  dozen 
or  fifteen  individuals.  They  also  appear  fairly  plentiful  through- 
out the  valley  of  the  Kfigera    and    in  western  Ruampara,  but 
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apparently  not  further  west.  These  water-buck  have  fine  heads, 
as  a  rule  considerably  larger  than  K,  eUipeiprymnua  in  East  Af  ncji, 
although  the  heads  are  not  nearly  so  big  as  are  found  in  the 
Semliki  Valley. 

In  the  swamps  near  the  mouth  of  the  Kagera,  on  the  shores  of 
the  lake,  and  on  the  islands  of  the  Sesse  group,  Limiiotragtts 
apekei  was  fairly  common.  This  animal,  owing  to  its  nocturnal 
and  swamp-loving  habits,  is  of  course  seen  extremely  rarely,  but 
it  is  frequently  hunted  by  natives  with  nets  and  packs  of  dogs. 
The  horns  ai'e  often  to  be  met  with  in  possession  of  natives. 
There  is  at  present  a  doubt  whether  more  than  one  species  of  this 
antelope  is  not  found  in  the  same  district. 

In  Bukanga,  especially  about  the  Nyakaf  unzo  swamp  and  to 
the  south  of  it,  large  herds  of  Mpala  (jEppceros  'nielnmjyus)  may 
be  met  with.  These  beautiful  antelopes  are  to  be  seen  in  herds 
of  200  or  300,  and  in  the  district  referi'e<l  to  perhaps  1500 
individuals  exist  at  the  present  time.  Tliey  were  met  with 
at  no  other  point  throughout  the  country  traversed. 

Very  common,  although  occurring  only  in  one^  and  twos  at  a 
time,  was  a  species  of  Reed-Buck  (Cerincripra'i  sp.).  This  antelope 
was  chiefly  confined  to  the  low-lying  grassy  country  in  Bukang:i, 
along  the  banks  of  the  Kagei-a,  and  in  Ruampara. 

Another  verj'  common  antelope  was  the  Oribi  {Ourebia  montana). 
This  little  antelope  appeared  almost  everywhere  on  the  low 
ground  in  the  mountains,  except  in  the  highly  cultivated  parts  of 
Ankole  and  the  moimtains  in  the  west.  In  general,  it  may  be 
said  that  no  antelopes  or  game  animals  of  any  description  were 
seen  in  the  Ruchigga  mountains  and  their  northern  and  ea.stem 
extensions.  Bush-buck  and  Harnessed  Antelope  were  seen  at 
rare  intervals  in  the  valley  of  the  Kagera.  The  latter  appeared 
occasionally  at  the  edges  of  the  dense  forests  near  the  mouth  of 
the  Kagera,  and  in  one  or  two  places  in  the  nan-ow  valley  of  the 
Kagera  between  the  mountains. 

Bush-buck  were  occasionally  seen  in  the  Koki  hills  and  the 
mountains  of  Ruampara,  where  the  deep  gullies  choked  with 
vegetation  afiforded  them  shelter,  and  the  open  grassy  hillsides 
excellent  feeding-grounds. 

On  the  steep  hills  of  Ankole  and  Karagwe,  Klipspringers  weie 
common  wherever  the  ground  suited  them.  Tlie  form  in  this 
country  shows  some  differences  when  compared  with  the  kli|^>- 
springers  of  other  parts  of  Africa,  and  may  prove  to  be  an 
intermediate  variety. 

Of  Monkeys,  CcloJma  ffuereza  was  seen  in  the  forests  near  the  lake. 
The  common  grey  African  monkey  was  also  observed  in  many 
places,  and  an  interesting  species,  Cercocelms  aterrimus,  was  also 
seen  in  the  dense  forests  near  the  lake  and  in  the  dense  forests 
round  Minziro.  The  last-named  monkey  looks  almost  black  and 
is  very  shy.  Its  cry  is  very  loud  and  peculiar,  reminding  one 
slightly  of  the  ciy  of  the  Chimpanzee.  Baboons  are  common, 
especially  in  the  mountains  in  Ankole  and  Karagvve. 
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Wai-t-Hogs  (PhacochofTxis  aUhiopicus)  were  oocaidonally  to  be 
met  with  all  along  the  valley  of  the  Kagera,  though  nowhere  very 
numerous.  Aardvark  were  pi'esent,  though  of  course  never 
seen  unless  dug  for.  Their  holes,  however,  were  found  in  all 
directions  in  the  low-l}4ng  country,  and  they  are  probably  fairly 
common. 

Of  becusts  of  prey  Lions  are  fairly  common  in  Bukanga,  in  the 
neighbourhood  of  the  Nyakafunzo  swamp.  They  also  appear  in 
western  Ruampara  and  in  Rushenyi  and  Mpororo.  In  general 
terms,  it  may  be  said  that  they  ai*e  to  be  found  wherever  large 
herds  of  zebi*as  and  antelopes  exist.  In  Bukanga,  however,  it 
appears  that  they  have  taken  to  man-eating  fairly  extensively. 
The  natives  in  this  part  of  the  world  have  a  wholesome  dread  of 
them,  and  dunng  the  short  time  the  Boundaiy  Commission  was 
at  work  in  Bukanga  repeated  instances  occurred  of  lions  attacking 
human  beings. 

Leopai*ds  are  also  found  throughout  the  whole  area  under 
discussion  except  the  extreme  western  portion.  Although  they 
live  principally  on  the  small  antelopes,  monkeys,  guinea-fowl, 
ifec,  they  also  take  toll  of  the  natives'  goats,  <fec.,  and  thus  beccune 
sometimes  a  great  nuisance.  At  Mulema  camp,  for  instance, 
a  leopanl  took  goats  from  one  hut  or  the  other  almost  every 
night  for  a  month,  and  when  Captain  Laughlin,  Dr.  Bagshawe, 
and  Mr.  Doggett  endevoured  to  kill  him  at  the  natives*  request, 
he  wounded,  more  or  less  seriously,  no  less  than  thirteen  men 
before  being  finally  despatched.  Cheetahs  appai*ently  do  not 
exist  in  this  pai-t  of  the  country  west  of  the  lake.  Serval  Cats 
were  occasionally  met  with,  and  a  smaller  grey,  rather  long-tailed 
Wild  Cat.  HyfenaK  appeai'etl  occasionally,  but  may  be  said  to  be 
rare.     They  were  of  the  usual  spotted  variety. 

Otters  are  common  in  the  lake.  Two  forms  were  met  with, 
one  very  large,  the  other  smaller.  These  two  ai-e  stated  also 
to  be  common  in  Lake  Kivu. 

Among  smaller  mammals,  intei'esting  species  wei^e  a  Pctcilogale 
doggetti,  an  extremely  handsome,  large,  striped  Stoat;  TcUera 
fallci/x ;  Procavia,  bettoni :  these  three  being  new  species.  Another 
exti'emely  interesting  animal  was  Ilerpestes  galera  robustuSy  a 
fish-eating  Mongoose. 

In  all  about  1 80  specimens  of  mammals  were  collected,  and  a 
lai-ge  number  have  been  described  in  the  '  Proceedings  *  of  the 
Zoological  Society  of  London,  the  most  interesting  being  the  new 
Bufialo  {Buhalits  caffer  raddiffei\  Pcecilogale  doggetti,  Tatera/eUlax 
and  Procavia  bettmii.  There  is  no  doubt  that  a  scientific  inves- 
tigation would  disclose  a  much  larger  number  of  small  mammals 
than  were  secured  for  the  collections  of  the  Boundary  Com- 
mission. All  the  region  west  of  the  lake  abounds  with  species 
of  gi*eat  scientific  interest,  the  interest  increasing  the  further 
west  one  goes,  and  it  is  a  matter  for  the  greatest  regret  that 
a  collection  could  not  be  made  in  the  neighbourhood  of  the 
Mfumbiro  Mountains. 
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Birds. 

Lake  Victoria  is  a  disappointiug  hlieet  of  water  in  bird-life  aa 
in  fishes.  Birds  are  of  course  present,  but  not  in  the  vast 
numbers  so  extended  a  sheet  of  water  in  the  heart  of  Africa 
might  lead  a  naturalist  to  expect.  The  reason  is  probably  to  be 
found  in  the  fact  that  the  food-supply  in  the  lake  is  veiy  deficient 
for  birds  and  fishes  alike — for  many  species  of  birds  in  consequence 
of  the  poverty  in  fish. 

The  White-headed  Fish-Eagle  {ffaliaetus  alfnciUa)  is  fairly 
common  all  round  the  lake-shore  and  up  the  Kagera  River.  This 
bird  is  invariably  found  in  pairs,  and  appears  to  divide  the  districts 
into  beats,  each  containing  its  pair  of  fish-eagles  in  possession. 
Their  cheerful  squalling,  as  described  by  Sir  Harry  Johnston,  is 
one  of  the  most  familiar  sounds  near  African  river  and  lake. 

An  Osprey  may  also  occasionally  be  seen  on  Lake  Victoria 
seizing  fish  on  the  surface  of  the  water  in  a  manner  pecidiar  to  its 
kind 

A  species  of  Flotvs  is  fairly  common,  and  may  be  seen  in  small 
congregations  at  certain  points  where  the  ambatch  or  rocks  afiford  a 
convenient  spot  for  perching  and  hanging  their  wings  out  to  dry. 
With  them  may  also  be  seen  the  large  CJormorants,  which  here 
and  there  form  communities  numbering  several  hundreds.  The 
northern  end  of  the  island  Usuwgwe  and  the  small  rocky 
Mwasambwa  Islands  and  Dumo  Point  are  favourite  haunts  of  all 
these  birds. 

A  large  Gull,  resembling  the  black -backed  gull  at  home  when  on 
wing,  is  also  not  uncommon  close  in-shore  and  especially  in  the 
rivers. 

The  Pied  Kingfisher  is  fairly  common  inland.  The  two  varieties 
of  brilliant-hued  Kingfishers  appear  to  forsake  their  occupation  of 
fishing  to  devote  themselves  entirely  to  the  capture  of  insects. 

Herons  are  fairly  plentiful  in  the  swamps  and  at  the  edge  of 
the  lake.  The  most  conspicuous  amongst  these  is  the  Goliath 
Heron,  a  bii-d  whose  immense  span  of  wing  can  be  fully  appreciated 
when,  disturbed  by  a  canoe,  he  flaps  slowly  across  the  Kagera 
River.  The  common  Grey  Heron  is  also  a  familiar  sight,  and  at 
times  flocks  of  the  White  Egret.  Night-Herons  are  fairly  common 
along  the  Kagera  River. 

In  the  lake,  Egyptian  Geese  and  Spur- winged  Geese  may  be  seen 
in  small  numbers ;  Pigmy  Geese  are  not  uncommon  near  the  lake- 
shore,  where  the  open  reeds  afiford  them  shelter. 

Yellow-billed  Ducks  are  perhaps  the  commonest  of  the  ducks  on 
Lake  Victoria.  Throughout  the  course  of  the  Kagera  River  no 
ducks  and  geese  were  observed  until  reaching  the  Ruf ua  River,  and 
especially  the  Elarenge  Lake.  The  latter  seems  a  favourite  haunt 
of  wild-fowl,  and  for  this  region  of  Africa  is  very  well  supplied 
with  water-birds  of  all  descriptions. 

Huge  flocks  of  Pelicans  are  to  be  seen,  and  large  numbers  of 
Pochflurds  and  Yellow-billed  Duck ;  also  Egyptian  Geese. 
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A  few  Pin-taile<l  Ducks  wei'e  also  seen,  but  no  Mallard  at  any 
time. 

Teal  are  not  uncommon ;  and  in  the  Rufusa  Stream  and  the 
swampy  streams  draining  the  Karenge  Lake  the  Snipe  were  fairly 
numerous  in  December  and  Januaiy. 

Along  the  lake-shore,  especially  among  the  ambatch  trees,  were 
vast  communities  of  Weaver-birds.  No  less  than  seventeen 
forms  are  represented  in  the  collection  of  these,  many  belonging 
to  the  brilliant  species  found  inland. 

Ibises  are  not  uncommon  near  the  water.  The  Glossy  Ibis  is  a 
common  bird,  and  most  traveUers  are  familiar  with  its  exasperating 
cry  when  disturbed.  The  Sacred  Ibis,  on  the  other  hand,  is  much 
shyer,  and  confine*!  to  lai'ger  and  remote  sheets  of  water. 
Crowned  Cranes  are  common,  especially  in  the  west. 
Bustards  are  not  uncommon,  especially  in  the  open  cattle- 
country  in  the  west,  about  December.  Denham's  Bustard,  the 
large  red-necked  species,  was  frequently  seen. 

Pigeons  are  not  often  seen,  but  the  Doves  in  places  were  very 
numerous  indeed,  especially  in  Bukanga. 

Parrots  were  sairce,  except  the  one  small  species  collected. 
Orey  Parrots,  so  common  in  Uganda,  were  never  seen  near  the 
Kagera. 

Birds  of  Prey  were  represented  by  the  Bateleur  Eagle  and 
another  species  which  was  frequently  observed  piu«uing  guinea- 
fowl. 

Vultures  were  i-ai*ely  seen  except  in  Bukanga,  where  the  lions 
pix)vided  them  with  frequent  meals. 

It  is  woi-th  noting  that  in  April  a  migration  of  Hobbies  appears 
to  pass  thi-ough  the  countiy.  Enormous  numbers  of  this 
handsome  little  falcon  were  seen  at  the  same  time  busily 
engaged  in  pursuing  locusts,  large  clouds  of  which  appear  to 
make  their  appearance  at  the  same  time. 

In  the  neighbourhood  of  the  lake  Hombills  of  two  species 
ai*e  common,  and  Touracoes  of  two  species  make  their  appearance 
in  the  dense  forests. 

An  interesting  bird  was  the  Honey-guide,  which  in  Bukanga 
and  the  narrow  valley  of  the  Kagera  River  very  frequently 
pit)vided  us  with  honey  by  leading  to  the  nests  of  wild  bees. 

Goatsuckers  are  common,  and  in  Maixih,  April,  and  May  the 
pennant-winged  species  became  very  conspicuous,  as  when  the 
long  feathers  ai*e  developed  the  bird  has  the  appearance,  when 
on  the  wing,  of  a  toy  Japanese  kite. 

Three  species  of  Bee -eaters  were  seen,  but  the  Roseate  Bee-eater 
of  East  Africa  and  the  Nile  countries  did  not  make  an  appearance. 
The  birds  belonging  to  the  scrub  and  open  forest  country,  the 
Barbets,  Woodpeckers,  Pittas,  Swallows,  Flycatchers,  Thrushes, 
Shrikes,  Tits,  and  Finches,  were  never  to  be  seen  in  large  numbers, 
though  appearing  in  isolated  parties  sufficiently  often  to  preserve 
the  district  from  the  appearance  of  lifelessness,  which  is  a 
disappointing  feature  in  other  parts. 
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The  Larks  and  Pipits  were,  on  the  whole,  very  scarce.  An 
extremely  handsome  Glossy  Starling  was  a  very  conspicuous  bird, 
which  seemed  to  like  the  neighbourhood  of  camps.  The  White- 
necked  Crow  and  the  fine  Razor-billed  Raven  wei*e  especially 
common  in  the  west ;  and  it  was  in  the  cattle  country  and  on 
the  Ruchigga  Moimtains  that  the  Tick-birds  (Buphaga)  were 
observed,  ^though  some  were  seen  following  large  herds  of 
elands  in  Bukanga  and  Mpororo,  and  the  rhinoceros  in  Karagwe. 

Perhaps  the  most  noticeable  feature  in  the  bird-life  was  the 
extraordinary  number  of  Francolins  of  every  species  to  be  seen  in 
Bukanga.  Every  valley  and  almost  every  patch  of  dry  grass 
appeared  to  contain  a  large  number  of  these  birds.  In  the 
evenings,  when  the  grass  had  been  burnt  in  patches,  numbers  of 
Francolins  could  be  observed  feeding  in  the  open  like  pheasants 
outside  a  cover  in  September  at  home.  It  would  have  been  easy 
to  have  shot  forty  or  fifty  brace  a-day  if  time  and  cartridges  had 
been  available. 

2.  The  Distribntion  of  Mexican  Amphibians  and  Reptiles. 
By  Hans  Gadow,  F.R.S.,  F.Z.S. 

LReceived  May  17, 1905.] 
(Text-figures  29-32.) 
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Intboduction. 

These  investigations  are  based  upon  a  considerable  material 
which  it  is  convenient  to  enumerate : — 

1.  The  volume  on  Reptilia  and  Batrachia,  by  Dr.  Giinther,  of 
the  *  Biologia  Centrali- Americana/  with  its  thousands  of  references 
to  localities. 

2.  Cope's  posthumous  work,  *The  Cix>codilia,  Lizai-ds,  Jind 
Hnakes  of  North  America,'  Rep.  U.S.  National  Museum  for  1898. 

3.  Boulenger*s  Catalogue,  with  the  lists  of  ever- increasing 
a<1ditions,  of  the  Collection  in  the  British  Museum  of  Natural 
History. 

4.  Collections  made  by  Dr.  Meek  during  his  ichthyological 
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tours  through  many  States  of  Mexico.  These,  and  others,  I  have 
been  able  to  examine  owing  to  the  courtesy  of  the  officials  of  the 
Field  Columbia  Museum,  Chicago.  Dr.  Meek  has,  moreover, 
given  me  much  verbal  information  about  the  physical  aspects 
of  the  places  visited  by  him. 

5.  There  is  a  fair  number  of  native  specimens  in  the  Govern- 
mental Museums  and  other  Institutions  of  various  towns  in 
Mexico ;  for  instance,  in  Mexico  City,  Oi-izaba,  and  Oaxaca,  but 
the  labels  vouchsafe  at  best  no  further  trustworthy  information 
than  "  Mexico  "  or  "  La  Repdblica." 

6.  Lastly,  the  material  which  I  have  collected  myself,  or  noted 
down,  during  two  journeys  in  Mexico,  notably  in  the  Valley  of 
Mexico,  the  States  of  Vera  Cruz,  Oaxaca,  Guerrero,  Morelos,  and 
Puebla,  and  in  the  neighbourhood  of  Zapotlan  s.  Guzman  in 
Jalisco,  especially  the  Nevado  de  Colima.  The  features  of  the 
Central  and  Northern  plateau,  except  the  vicinity  of  El  Paso, 
I  know  only  from  several  rapid  ti-ansits,  quite  enough,  however, 
to  gather  the  main  aspects  of  this  enormous  stretch  of  country. 
Moreover,  here  Di\  Meek's  information  has  been  especially 
welcome.  Valuable  for  comparison,  but  of  too  short  a  time 
for  serious  collecting,  were  a  few  days  passed  in  New  Mexico, 
the  Grand  Canon  of  Arizona,  the  Californian  Desert,  and  the 
neighbourhood  of  San  Francisco. 

A  few  woi*ds  are  necessary  as  to  the  way  in  which  I  have 
marshalled  the  thousands  of  data.  The  reputed  localities  were 
marked  down  on  an  outlined  map  of  the  Republic,  a  separate 
map  for  each  species.  In  this  way  alone  generalisations  could  be 
formed,  often  at  a  glance,  concerning  the  distribution  of  the 
species  and  genera.  Many  localities,  at  first  suspicious,  revealed 
themselves  as  very  doubtful  or  as  obviously  eiix>neous  on  further 
reference  to  the  original  papers. 

It  was  also  found  that  the  number  of  diffei-ent  localities  is 
astonishingly  small,  less  than  100,  although  they  now  cover  a 
fair  portion  of  the  whole  country.  With  the  exception  of  20,  all 
these  localities  lie  south  of  the  line  Guadalajara,  Guanajuato, 
Tampico.  The  whole  State  of  Michoacan  and  the  western  half 
of  Guerrero  are  still  an  almost  absolute  terra  incognita,  but  to 
judge  from  what  I  have  found  in  Middle  Guen-ero  and  what  is 
known  from  Colima,  the  fauna  seems  to  be  rather  continuous. 
However,  the  basin  of  the  Lower  Balsas  and  thence  to  Colima 
will  in  all  probability  yield  much  of  interest  to  whoever  will  brave 
these  inhospitable  and  positively  unknown  regions. 

Both  Godman  (introduction  to  the  volume  on  Rhopalocera)  and 
Giinther,  in  their  statistical  tables,  have  divided  Mexico  simply 
into  Northern  and  Southern  by  an  absolutely  arbitrary  line  which 
runs  from  Mazatlan  to  Tampico  right  across  the  country !  They 
have  done  this  in  spite  of  their  correct  statements  about  the 
main  physical  features  of  Mexico,  the  unmistakable  continuation 
of  Noith  American  forms  over  the  Plateau,  and  the  extension  of 
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Southern  or  Central  American  forms  northwards  into  the  Pacific 
and  the  Atlantic  borderlands  embracing  this  Plateau.  The  two 
columns  in  these  tables  are  of  no  use,  they  are  even  misleading. 
Giinther  has  properly  taken  off  Yucatan  as  a  separate  district. 
Cope's  division  {op,  ciL  p.  1206)  into  a  Sonoran,  Austroriparian, 


R^Ua 


Map  of  Mexico. 


and  Toltecan  subregion  of  Blanford's  Medi-Columbian  region,  and 
the  Atlantic  +  Pacific  Tierra  CaJiente  as  belonging  to  the  Neo- 
tropical region,  is  excellent  when  taken  broadly ;  but  his  sub- 
division of  the  Toltecan  into  an  Oriental,  Central,  and  Occidental 
province  is  a  failure. 

List  of  Species  collected  hy  myself  during  the  months  of  June 
to  October  1902  and  during  1904. 

San  Joan  Evangelista. 

Lake  Xochimilco. 

Dos  Kios.    Contreras,  Sierra  de  Ajusco. 

Citlaltepetl,  9000" ;    Cerro  de  S.  Felipe,  Oaxaca. 

8260'. 
Citlaltepetl,  8000-12,600'. 
8000-11,600'. 
9000-10,000'. 
Orizab«,  Presidio  S.  of  Cordoba,  Tetela,  B.  Jnan 

Erangelista. 
Omilteme. 

Nevado  de  Colima,  7000'. 
Totolapan,  S.  Oaxaca. 
Presidio ;  Ag^a  frin. 
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Dermopkis  mexicanus. 
AmblyMtoma  tiarinum. 

„         altamirani, 
Thoriut  pennatulus. 

Spelerpet  origabeims, 
„        Uprostu, 
„        chiropterut. 
„        vari£gatu9. 

„        belli. 
Batrackoupa  attenuatus. 
SeapkunmM  dngen. 
Bkinojmryne  (U>r$ali». 
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Bnfo  vallicept. 
„     mar  inns. 

„    marmoretu. 

,,     inttrmedim. 
Hifla  bandini. 

,f     eximia. 

„     Miaufferi. 

„     copei. 
PhjfUomeduta  dacnicolor. 
MjflodtM  rhodopis, 

f,      heat  a, 
Eupemphix  gadovii. 
Leptoaact^lut  albUahris. 
„  caUginofui. 


Borhoroecttea  mexicanut. 
Syrrhopus  verruculatut. 
Paludieola  mexicana. 
Engif$toma  ustum, 
Rana  montezumtt. 
„    haUcina. 


„    palmipes, 

Croeoditus  americanut. 

Caiman  teleropa. 

CinotUmum  integrum, 
efftidH. 
„         Uucottomum, 
ft        peniuylvanienm. 

Dermatemyt  maid, 
Nicoria  rubida. 
Chrytemy  grayi. 
f,       omata. 

Chelone  inridis. 

Spkarodactylua  glaucut. 
rhjfllodactylus  tnberculosns. 

Coleonyx  elegant. 
Holbrookia  texana. 
Via  elegant. 
,,    bicarinata. 


„    irregularis. 
Phryno8oma  atio. 

„  modeetum. 

Scelopome  torquatus. 

„        tpinotut. 


acanthinut. 
Jormoaus. 

pyrrhocephalmt, 
(tneus. 


Orizaba,  Prenidio,  Motxorongo,  Tetela,  Agna  fria. 
Tetela,  San  Mateo  del  Mar,  Tehuantepec ;  lKQal*> 

Tierra  Colorada ;  San  Luir  Allende. 
Saliua  Cruz;   Cocoyul,  Tien  a  Colorada,  CajoDM 

3000',  Cbilpancingo,  Kio  Balsam,  Igtiala. 
Tetela,  Totolapan,Oaxaca;  Omilteme,  Chili>ancingo, 
Presidio,  Motzorongo,  La  Raya ;  Tierra  Colomda. 

San  Luis  Allende. 
Tacubaya  near  M.  C,  Baena  Vista. 
Motzorongo. 

Cbilpancingo,  Mazatlan,  Ci^ones. 
Rio  mlsas ;  San  Lais  Allende. 
Citlaltepetl,  8000-12,600' ;  Motzorongo,  Agua  frii ; 

Nevado  de  Colima,  8000'. 
La  PerU^  Nortb  of  Orizaba. 
San  Mateo  del  Mar. 
Agua  fria,  Salina  Cruz,  Cocoyul. 
S.  Juan  Evangelista ;   S.  Mateo  del  Mar,  Salina 

Cruz,  Tcquesiztlan ;  Cocoyul,  Pacific  Camp,  San 

Luis,  Tierra  Colorada. 
Omilteme,  7500' ;  Nevado  de  Colima,  8000'. 
Ruena  Vista,  S.  Guerrero. 
Cbilpancingo. 
I'residio  and  Motzorongo. 
Xocbimilco,  Cbalco,  Zapotlan. 
Mexico,  Orizaba,  Motzorongo,  La  Raya,  Agua  fria, 

Salina    Cruz,    Tcqucsixtlan,    near   Totolapan; 

C^jones,  Ruena  Vista,  Tierra  Colorada,  Limon ; 

Omilteme. 
Motzorongo,  Tcquesiztlan ;  Cnemavaca. 

La  Raya,  Agua  fria,  Rio  Balsas,  Pacific  Camp. 
Agua  fria. 

San  Mateo  del  Mar ;  S.  Dionisio,  Zapotlan. 
San  Mateo. 

San  Luis  Allende. 

Tetela. 

Tetela,  Agna  fria,  San  Mateo  del  Mar. 

San  Mateo. 

San  Mat«o. 

San  Mateo ;  Pftcific  Camp. 

Salina  Cruz. 

Totokpan;    Pacific    Camp,     San     Luis,   Tierra 

Colorada. 
Cocoyul. 
Juarez,  El  Paso. 

Juarez ;  San  Marcial,  N.M.;  Grand  Canyon,  Arizona. 
Salina  CVuz,  Tequesixtlan,  San  Rartolo,  Totolapan, 

Rio  Balsas,  Iguala,  Mesquititlan,  Cbilpancingo, 

Tierra  Colorada,  Cocoyul. 
Cocoyul,  San  Luis  Allende. 
Salina  Cniz,  Tequef«ixtlan ;  Rio  Balsas. 
Juarez,  Kl  Paso;  San  Marcial,  N.M. 
Xocbimilco;  Cbilpancingo;  Zapotlan,  Nevado  de 

Colima. 
Totolapan. 
Cueniavaca,  Iguala,  Rio  Balsas,  Tierra  Colorada, 

Ayutla. 
Oaxaca,  Ccrro  S.  Felipe,  6000' ;  Omilteme. 
Oaxaca ;  Cbilpancingo ;  Nevado  de  Colima,  7000- 

6000'. 
Iguala,  Rio  Balsas. 
CitUUt«petl,  up  to  13,700* ;  Coutreras. 
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Sc^opomt  •ealariw, 
jt        varUxhilit. 

„        9inifer%». 


r,        melanorhinu$. 
„        mierolepidotut, 

„        fftuUwia, 
Coiythopkau€9  hemandezi. 
Baailiscus  vittahu. 

Iguana  rhiuolophuM. 
Ctemosaura  aeanthura. 


n         quinqueearinata. 
Ameiva  tmdulata, 

Cnemidophorus  gularui. 

,t  mexieanua. 

„  boeanrtu 

M  deppei. 


„  itriatuM, 

„  guttatuM. 

Anolis  Ballet. 

„      tropidcnotuM, 
,,       neoulotus. 


„      gadoviu 

„       Hogaiter. 
OerrkanotMM  gramineus, 
„  antauget, 

„  deppei. 

,,  imbricatns. 


„  liocepkalns. 

JBmmeeet  fitMcirottrtM, 

Ignxe, 
Mabuia  agilis. 

Lggo$oma  lateral e, 
Anelgtroptis  papillonu, 
ChiroteM  canaliculatu*, 

Olauconia  albifroiu. 

„         dulcit. 
Boa  imperator, 
Tropidonotus  melanogaater. 
„  Mcaliger. 

„  ordinatut, 

var.  equet. 
vu,r.marcianu9, 
„  scalarit, 

„  ehrgsocephalut. 


Contreras. 

Chilpancingo,  Tierra  Colorada,  Rio  Balsas. 

Orizaba,  La  Ferla ;  Mexico,  Presidio,  Motzorongo, 

La    Uaya,  Tetela,    A^oa  fria.    Chilpancingo ; 

Nevado  de  Colima,  7000-6000'. 
San  Mateo  del   Mar,  Tequesixtlan,    San   Carlos 

Yautepec.  From  Pacific  Camp  to  8.  Luis,  Tierra 

Colorada,  Boena  Vista,  up  to  southern  slope  of 

Los  Cajones. 
Tierra  Colorada,  Cocoyul,  San  Luis. 
Citlaltepetl,  up  to  Id.SOO'.    Xochimilco,  Contreras. 

Iguala ;  Omiltcme,  Nevado  de  Colima. 
Mcsquititlau  between  Mescala  and  Chilpancingo. 
Motzorongo. 
Motzorongo,   Agua  fria,    Huile;    Tequesixtlan 

Tierra  Colorada,  Ayutla. 
Tetela,  Agua  fria ;  Teonesixtlan,  Totolapan. 
Tetela,    Agua    fria;    Tequesixtlan;    Cuemavaca, 

Iguala,  Tchuantepec,  Salina  Cruz,  San  Mateo. 

Rio  Balsas,  Tierra  Colorado,  Cocoyul,  Pacific 

Camp. 
Salina  Cruz,  Tequesixtlan. 
Presidio,  Agua  fria;  Cocoyul  forest;  North  and 

South  below  Los  Cajones. 
Puente    de    Ixtla.     liio    Balsas.     Chilpancingo. 

Cuerna^-aca. 
Oaxaca. 
Oaxaca. 
San    Juan    Evangelista.     Tehuantepec;    Salina 

Cruz;    Tequesixtlan;   Totolapan;  San  Carlos. 

Rio  Balsas.    Tierra  Colorada ;  Coco3rul ;  Pacific 

Camp ;  San  Luis  Alleude.    Ayutla. 
Salina    Cruz ;     Totolapan  ;     Tierra    Colorada ; 

AyutU ;  San  Luis ;  Cocoyul. 
Agua  fria. 

La  Perla  near  Orizaba. 
Motzorongo,  La  Raya. 
Cuemavaca.    Tierra  Colorada ;  Cocoyul,  San  Luis 

Allende,  £1  Coquillo ;  Nevado  de  Colima  up  to 

7000'. 
Tierra  Colorada. 
Omilteme,  7600'. 
Citlaltepetl,  8000-9000'. 
12,000'. 
8000-10  000' 
"  8000-10,000'*;  La  Peria ;  near  Mexico, 

7800';  Nevado  de  Colima  up  to  11,000'. 
Omilteme,  SOOO*. 

Nevado  de  Colima. 

„  Omilteme  8000'. 

Salina  Cruz,  Tequesixtlan  ;  Tierra  Colorada,  Cum- 

bre  del  Coquillo,  Buena  Vista,  Cocoyul. 
La  Peria. 
Motzorongo. 
Rio  Balsas. 

La  Raya ;  Chilpancingo. 
Rio  Balsas ;  Chilpancingo. 
Motzorongo.     North  of  Uio  Balsas ;  Coquillo. 
Nevado  de  Colima. 


Xochimilco. 
Xochimilco. 


Xochimilco.    San  Mateo  del  Mar. 
Rincon,  N.M. 
Citlaltepetl,  8000-12,000'. 
Omilteme. 
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Contia  h€uu$. 
Zamenit  mentovarimB, 

„        mexieanui. 

„        pulcherrimms, 

„        lineatus. 
Coluber  0orai$. 
Coronella  micropholi$,  var.  B. 
Urotheea  elapoidM. 
DrymohiuB  margaritifema. 

jy         bodaaerti. 
Leptophis  mexicana, 

„        diplotropis, 
Bhadinea  dieorata, 

„        clavata, 

,f        vittata, 

Streptophomt  atratut. 
OeophtM  $€midoliatu8, 
OeagroM  redimituM, 
Trimorphodon  upHlan, 

„  bUcutatus, 

Himantodet  cenehoa. 
Tteptodira  per$onata, 
„       albofiuca, 
„       ffuilleni, 
Conophis  vittata, 
Homalocranium  miniatum, 
Manolepia  putnami. 
Fetalognathus  nebulatus, 
DrgophU  aeuminatus. 
JElapsfuMut, 
Lachetit  lanceolatus. 

„       atror. 
Crotalus  terrijicua. 

,,        triteruttus. 


CJontreres. 

Sau  Mateo,  Teqaeeixtlan. 

Bio  Balsas,  Cocojul. 

Salina  Cruz. 

Iguala. 

La  Ra3ra;  Teqaesixtlan ;  Ayutla. 

Chilpancingo,  San  Lais  Allende. 

La  Raya. 

Motzorongo,  Agna  fria,  San  Jaan  Evangelista. 

Motzorongo,  La  Raya. 

Motzorongo,  La  Raya. 

San  Mateo  del  Mar. 

Presidio. 

Tetela. 

La  Raya,  Salina  Cruz,  T<H]aesixtlan,  Totolapao; 

Omilteme,  Chilpancingo. 
Presidio,  Motzorongo,  La  Raya. 
Orizaba. 

San  Mateo  del  Mar. 
Cuemavaca,  Rio  Balsas. 
Tierra  Ck>lorada. 
La  Raya. 

Rio  Balsas,  Ayutla. 
Cocoyul,  San  Luis ;  Nevado  de  Colina. 
Rio  Balsas. 

Salina  Cruz,  Tequesixtlan. 
Tezonapan,  N.  of  Ayutla. 
Los  Cajones. 
La  Raya. 
Motzorongo. 

La  Raj'a,  San  Juan  Evangel ista. 
Motzorongo,  La  Raya. 
Motzorongo. 
Tequesixtlan. 
Citlaltepetl,  9000-12,60(y ;  Nevado  de  Colima. 


PflYsicAL  Features. 

A  list  of  the  names  of  the  localities  where  collections  have 
been  made  should  be  supplemented  by  a  short  description  of 
the  chief  physical  features ;  without  these  it  is  of  no  more  use 
than  the  bare  mentioning  of  the  name  of  the  political  country. 
The  "  altitude "  is  supposed  to  be  all-sufficient ;  but  tliis  is  a 
great  mistake,  since  it  conveys  nothing  without  further  informa- 
tion. For  instance,  2000  feet  on  the  Atlantic  slope  means  typical 
tropical  hot-country  vegetation,  while  on  the  Pacific  side  {e,g, 
Oaxaca  and  Guerrero)  the  same  elevation  implies  pine-  and  oak- 
forests,  with  a  character  devoid  of  tropical  fauna  and  flora. 
Mexicans  divide  their  country  into  the  Tierra  Caliente,  Templada, 
and  Fria,  with  a  hot,  temperate,  and  cool  climate  respectively ;  the 
Tierra  Templada  corresponding  on  an  average  with  an  elevation 
of  3000  to  5000  feet.  But  the  natives  of  the  State  of  Vera  Cruz 
draw  the  imaginary  line  at  a  level  very  different  from  that  useil 
by  the  citizens  of  Puebla.  Chilpancingo,  4100  feet,  in  Guerrero, 
has  a  much  cooler  climate,  with  nothing  tropical  about  \is 
vegetation,  than  Oaxaca,  5060  feet,  or  even  Orizaba  at  4027  feet, 
which  is  in  many  respects  subtropical. 

Valley  of  Mexico,  7600  feet.  Alluvial ;  swampy  meadows  to 
west   and   south.      Lake  Texcoco  brackish.      Lakes  Chalco  and 


1905.]  AMPHIBIANS  AND  BEPTILES.  197 

Xochimilco  freshwater,  surrounded  by  meadows,  wooded  hills 
with  streams. 

Sierra  de  Ajusco,  volcanic,  well -wooded  mountains.  Contreras, 
809(y ;  Dos  Rios,  8800',  pines.  Orizaba,  4027' ;  on  the  east  side 
of  the  slope  of  the  plateau ;  valley  with  streams,  pastures,  and 
rich  vegetation,  on  alluvial  and  hard-limestone  terrain.  Thence 
gradual  ascent  to  the  volcano  Citlaltepetl;  dense  mixed  forest, 
oak,  arbutus,  and  pines,  about  9000' ;  giving  way  entirely  to  pines. 
Tree-line  about  13,500' ;  then  tussocks  of  grass.  Snow -line  about 
14,500'. 

Cordoba,  2700*.  Dense  tropical  vegetation.  Thence  south- 
wards, through  limestone  terrain,  along  the  foot  of  the  slopes, 
which  are  covered  up  to  the  edge  with  luxurious  forests ;  east- 
wards bordered  by  savannahs.  Permanent  rivers  with  high 
l)anks  ;  lagoons  in  the  forests  and  savannahs. 

Motzorongo,  Presidio,  and  La  Ray  a,  about  1500',  in  forest  land. 

Tetela,  about  900',  near  the  edge  of  the  savannah. 

Agua  fria,  100-200';  lagoons,  swamps,  and  low  forest;  flat 
country,  subject  to  inundations.  The  Rio  Papaloapan,  with  its 
many  tributaries,  carries  an  enormous  volume  of  thick,  yellow 
water ;  much  of  the  lower  basin  is  for  months  under  water,  only 
Lsland-like  parts  standing  out,  used  as  refuges,  although  by  no 
means  sanctuaries,  by  the  game  and  other  creatures. 

Then  follows  low,  undulating,  rolling,  cattle-grazing  land,  with 
sandy  subsoil. 

San  Juan  Evangelista,  100'.  Tropical  river-bed  thi^ough 
savannahs,  bordered  by  dense  lowland  forest. 

Isthmus  of  Tehuantepec.  Eiistem  slope,  dense  humid  ever- 
green forest;  on  the  ridge,  less  than  1000',  open  country  with 
temporary  stagnant  lagoons ;  on  the  western  slope  prevails  the  dry 
Pacific  type  without  continuous  forests,  but  with  more  scattered 
patches  of  mostly  deciduous  trees. 

Tehuantepec,  120'.     Sandy,  varied  terrain. 

San  Mateo  del  Mar.  Sandy,  lagoons  connected  with  the  sea. 
Flat,  scanty  vegetation  except  in  occasional  swamps  or  near  the 
lagoons,  some  of  which  are  fringed  with  dense  low  brushwood 
and  small  trees. 

Salina  Cruz.  Porphyritic  terrain ;  hilly,  steep  coast-range,  varied 
by  pix>montories  and  fresh-  and  salt-water  lagoons. 


From  Salina  Cruz  and  Tehuantepec  northwestwards  to  Oaxaca. 

The  coast-range,  averaging  2000-3000  feet,  is  covered  with 
pines  down  to  2000  feet.  Tequesixtlan,  560',  in  a  river- valley,  shut 
oflf  by  the  coast-range ;  varied,  rather  low  vegetation,  volcanic 
alluvial.  Thence  through  mountainous  country,  across  parallel 
ridges.  Hills  at  first  with  tropical  vegetation ;  oak-forests  from 
3000'  upwards,  then  pines  prevailing,  but  nowhere  continuous 
forests.  General  character  of  the  country  dry,  most  of  the  smaller 
rivers  run  dry  except  in  the  rainy  reason.    Aji  intricate  system  of 
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hills,  deep  gorges  with  sandy  river-beds  and  patches  of  xerophile 
vegetation,  especially  cactus. 

San  Bartolo,  2800' ;  San  Carlos,  2460',  in  more  open  country. 
Totolapan,  2800',  in  broad,  sandy  river-valley.  Thence  steep 
ascent  on  to  the  plateau,  the  edge  of  which  is  5300'.  Looking 
back,  southwards,  over  the  many  ridges  of  mountains  and  hills, 
the  Tierra  Caliente  appears  to  be  densely  covered  with  wood, 
while  towards  the  north  stretches  the  flat,  almost  treeless 
Southern  Plateau,  here  and  there  with  outcropping  low  ridges 
which  are  barren  when  of  volcanic,  wooded  when  of  Palieozoic 
formation. 

San  Dionisioand  Tlacolula,  5160' ;  Oaxaca,  5060'.  The  Palaeo- 
zoic terrain  stretches  from  Oaxaca  westwards.  There  is  the 
forest-clad  Cerro  de  San  Felipe,  9000  feet  high,  with  semialpine 
meadows  on  its  slopes. 

From  Cuernavaca  southwards  to  the  coast. 

Cuemavaca,  5000'.  Fertile  valleys  of  volcanic  and  limestone 
terrain,  with  little  streams.  Shut  off  from  the  Valley  of  Mexico 
by  the  high,  volcanic,  densely  wooded  Sierra  de  Ajusoo,  Ac., 
averaging  10,000  feet. 

Puente  de  Ixtla  to  Tetecala.  Pleasant,  fertile,  varied  open  country; 
limestone  terrain,  in  which  are  the  huge  Caves  of  Cacahuimilpa. 

Iguala,  2400',  in  a  wide  plain,  surrounded  by  limestone  hills, 
with  scanty  vegetation. 

Rio  Balsas  Station,  1 500' ;  in  the  valley  of  the  Balsas  or 
Mescala  River.  Very  mountainous ;  tropical  vegetation.  High 
and  low  forest,  interspersed  with  much  brushwood.  The 
river,  during  the  rainy  season,  brings  down  floods  of  yellow  or 
brown  water  with  rather  little  sand,  but  much  comminuted 
vegetable  matter.  The  bed  is  rocky,  limestone,  the  banks 
mostly  steep,  but  there  are  many  sandy  shelves  above  the  high- 
water  mark.     Mescala,  1700'. 

The  Balsas  basin  is  bordered  on  the  southern  side  by  a  long  and 
high  range  of  mountains,  parallel  with  the  Pacific  coast,  attaining 
heights  of  10,000  feet,  densely  wooded,  intersected  by  very  deep, 
steep,  and  long  gorges,  and  the  river-beds  are  the  only  available 
roads ;  here  and  there  these  river-beds  broaden  out  into  meadows. 

Mesquititlan,  2800'.     Narrow,  luxuriant  gorges. 

Zumpango,  3400'.     Open,  sandy,  meadows. 

Chilpancingo,  4100'.  In  a  windswept,  shallow  depression  of 
Cretaceous  terrain,  surrounded  by  sparsely  wooded  hills,  and 
meadows  on  the  top  of  the  ridge. 

To  the  west,  in  the  mountains  the  hamlet  of  Omilteme,  7100', 
luxurious  forests ;  at  first  oak,  dwarf  palms  and  pines ;  then 
oak,  pine,  and  arbutus ;  then  oak  and  pine ;  and  lastly  pines  up  to 
the  highest  summits,  forming  dense  high  forests,  with  the 
most  luxurious  underwood  in  the  goi*ges,  especially  within  the 
cloudbelt. 

Mazatinn,  4200'.     Meadows  and  fields. 
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Cumbre  de  los  Oajones ;  the  pass  at  3500'  over  a  ridge  which, 
on  the  south  flank  of  the  main  range,  marks  the  beginning  of 
volcanic  terrain.     Oak  and  pines  and  columnar  cactus. 

Buena  Vista,  2300'.  Wide  meadows,  with  pools  in  the  rainy 
season ;  low  hills  with  oak  and  pines. 

Typical  Tierra  Caliente,  with  an  essentially  tropical  aspect  of 
flora  and  fauna,  begins  on  the  southern  slopes  of  the  main  ridge, 
coinciding  with  what  is  oflicially  and  locally  known  as  La  Costa. 
Its  upper  limit  may  be  put  at  not  higher  than  1000  feet.  In  the 
depressions  between  the  successive  parallel  ranges  of  hills  the  type 
is  absolutely  tropical  and  southern,  but  the  country  loses  this 
character  at  once  on  the  ridges  which  rise  higher  than  1500  feet. 

Tierra  (Jolorada,  990' ;  river  valley,  volcanic.  Andesite  overlaid 
with  red  rubble. 

Valley  of  the  Omitlan  River,  500'.  Limestone,  densest  vege- 
tation on  the  slope  which  culminates  in  a  ridge  of  1600', 
called  El  Cumbre  de  Coquillo. 

Coquillo  to  Chacalapan,  about  700' ;  tropical  life. — From  here, 
across  several  smoothed  down  i-idges  and  to  the  coast,  the 
subsoil  consists  of  gneiss  and  granite  in  rapid  decompo- 
sition, fairly  well  wooded  in  clumps  or  large  patches,  often 
interrupted  by  meadows  and  natiutd  stretches  of  pasture. 
Numerous  small  rivers,  cari-ying  much  sand,  but  nearly  always 
with  clear  water,  but  most  of  them  are  liable  to  run  dry  in  the 
winter.  Near  the  granite-bound  coast  are  numerous  lagoons, 
mostly  of  fresh  water,  and  there  is  a  broad  belt  of  almost  impene- 
trable high  forest,  which  in  many  places  touches  the  sea.  The 
mangrove-swamps  of  course  are  permanent,  but  during  the  rainy 
season  many  parts  of  these  forests  are  inundated. 

Limon,  1800'.     Open,  dry  grass  country. 

Teconapan,  1500'.     Broad  meadows. 

Ayutla,  1200'.     Permanent  river ;  rich  vegetation. 

Coooyul,  160'.     Near  the  coast  forest. 

Pacific  Camp.  Near  the  shore,  99°  W.,  16°  36' N.  Close  to  the 
forest ;  large  lagoons  and  swamps  ;  granitic  rocks  and  mangioves. 

San  Luis  Allende,  930',  Bi*oad  river- valley,  with  well- 
wooded  hills  which  are  covered  with  various  kinds  of  oak,  and 
from  1900'  upwards  chiefly  with  pines. 

Nearly  the  whole  Coastal  District  is,  during  and  after  the  i-ainy 
season,  covered  with  a  dense  mass  of  tall  herbs,  which  between 
the  trees  especially  take  the  place  of  underwood. 

CiGCILIiE. 

Dermophis  mexicanits, — This  is  the  only  Cajcilian  which  extends 
into  the  Mexican  Tierra  Caliente.  Previously  known  to  range 
from  "  Tehuantepec "  to  Panama,  I  found  it  in  the  low  wooils 
near  San  Juan  Evangelista.  The  American  ancestral  home  of 
this  circum-tropical  family  is  South  America,  and  none  are  known 
to  occur  on  the  Antilles  or  on  the  Galapagos.     It  is  therefore 
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interesting  that  these  burrowing,  slowly  moving  worm-like 
creatures  have  managed  to  travel  over  at  least  1500  miles  of 
ground,  covered  with  humus,  since  the  close  of  the  Miocene  epoch, 
i,  e.  since  the  separation  of  the  Antilles  (cf.  p.  237).  A  not 
unreasonable  computation  of  one  million  years  carries  us  back  into 
the  Miocene  epoch.  The  rate  of  spreading  could  in  this  case 
have  been  extremely  slow,  only  about  one  mile  in  700  years,  and 
this  works  out  at  three  yards  a  year.  Of  course  this  is  mere 
speculation,  but  it  may  be  as  well  to  give  even  such  an  imaginary 
instance  of  slow  sprc^xiing.  The  faijt  remains  that  Dermophis 
has  done  it,  and  whether  we  double  or  treble  the  rate  of  progress, 
or  increase  the  time  two-  or  three-fold,  the  result  remains  within 
very  reasonable  possibility. 

Urodela. 

The  AniblystomatiiiCB  are  a  pre-eminently  Eastern  Paliearctie 
group ;  only  two  out  of  eight  genera  occur  in  North  America : 
Diaimpiodo/i  enaatua  in  California,  and  AmUyatoma^  with  some  16 
species,  on  the  North- American  Continent,  and  one,  A.  persimile 
in  Siam.     In  Mexico  only  two  species  occur. 

Amblyaioma  tigrinwrn^  the  larval  form  of  which,  when  per- 
manent, is  the  famous  Axolotl.  This  species  has  an  enormous 
range,  from  the  State  of  New  York  to  Dakota  and  Colorado,  whence, 
apparently  now  with  wide  gaps  between,  it  extends  through 
Mexico,  as  far  south  as  the  valley  of  Mexico  City.  But  its  dis- 
tribution in  Mexico  is,  at  least  now,  restricted  to  the  western 
Sierra  Madre  and  the  southern  part  of  the  Mexican  plateau. 

Well-ascei-tained  localities  of  this  species  are  the  following : — 
West  of  Chihuahua  Town ;  West  of  the  town  of  Durango ; 
Cumbre  de  los  Arrastrados  in  Jalisco ;  somewhere  N.W.  of  Guada- 
lajara ;  district  of  Autlan  in  Jalisco  ;  Lake  Patzcuaro  in  Michoacan, 
Valley  of  Mexico,  notably  Lakes  Xochimilco  and  Zumpango 
(but  not  Lake  Texcoco,  to  which  alone  Weismann's  dismal  dream 
to  account  for  the  permanent  Axolotl  stage  could  apply!). 
Possibly  there  are  Amhlystoma,  either  metamorphosing  or  as 
Axolotls,  in  or  near  some  of  the  other  lakes  of  Michoacan  and 
Jalisco,  but  they  have  as  yet  not  been  recorded  from  Lake  Chapala ; 
and  I  found  none  in  the  Lakes  of  Zapotlan;  nor  were  such 
creatures,  or  even  the  name  Axolotl,  known  to  the  natives. 

A ,  (tUamircmi, — This  species,  which  metamorphoses  regularly  into 
a  gilMess  Newt,  is  known  only  from  the  streams  of  the  mountains 
which  border  the  western  and  south-western  side  of  the  Valley  of 
Mexico.  It  was  discovered  in  the  Montes  de  las  Cruzes,  about  15 
miles  to  the  west  of  Mexico  City,  at  an  altitude  of  8800  feet.  In 
1902  I  found  it  also  above  Contreras,  in  the  Sierra  de  Ajusco, 
some  12  miles  south- southwest  of  the  city,  at  an  altitude  from 
8500  feet  upwards  to  8800  feet.  Further  up  the  rivulets  are 
apparently  too  small.  1  stated  in  *  Nature,'  Feb.  5,  1903,  that 
searching  in  the  streams  only  a  little  above  the  City  of  Mexico, 
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which  lies  at  an  altitude  of  about  7600  feet,  was  fruitless.  In  the 
month  of  September  1904,  however,  when  we  revisited  this 
district,  I  was  able  to  ascertain  that  these  Newts  live  regularly  in 
the  stream  below  Contreras  (altitude  8090  feet)  down  to  about 
7900  feet,  where  the  stream  leaves  the  hills,  and  runs,  still 
swiftly,  in  its  stony  bed  through  the  Pedregal,  or  recent  field  of 
lava,  then  through  rich  evergreen  meadows  into  Lake  Xochimilco. 
Moreover,  I  can  now  add  with  certainty  that  A,  aUamira/iii  is 
absolutely  aquatic  throughout  its  life.  The  natives  (millers,  field- 
labourers,  and  boys)  knew  the  creatures  well.  They  called  them 
"  axolotes  sordos  "  (deaf,  having  no  ears),  and  described  them  as 
ctocoloiea  sin  aletaa  (without  winglets,  meaning  gills);  when  I 
searched  for  them  on  land,  on  the  bordering  meadows,  under 
stones,  or  amongst  the  trees,  the  people  laughed  at  my  ignorance 
of  expecting  to  find  **  fishes  "  on  dry  land.  There  are  no  fishes  in 
that  stream.  But  this,  their  "  fish,"  they  pronounced  as  no  good, 
because  these  axolotes  de  cerro  (Mountain  Axolotl)  are  not  eaten 
like  the  "  axolotes  del  lago." 

During  our  last  visit  the  mountain-streams  were  transformed 
into  turbid  roaring  torrents,  and  it  was  only  at  a  few  spots  that 
the  Newts  were  visible,  generally  in  some  stiller  water,  in  the 
shelter  of  some  great  boulder.  There  they  stood,  or  rather  were 
lying,  on  little  patches  of  sandy  bottom,  the  larvie  working  their 
gills  vigorously,  the  adult  motionless  except  for  the  undulating 
tail,  and  never  rising  to  the  surface  to  breathe.  They  were  all 
extremely  shy,  quickly  hiding  beneath  or  between  the  stones. 

In  the  Montes  de  las  Gruzes,  close  to  the  railway-station  Dos 
Rios,  the  streams  form  here  and  there  little  swamps  or  ditches, 
with  much  watercress  in  the  slowly- flowing  water;  there  we 
found  plenty  of  larvae;  the  adult  only  in  the  running  water. 
Not  one  of  these  mountain-streams  nms  dry. 

The  lungs  are  well  developed. 

The  only  specimen,  a  larva  100  mm.  long,  which  I  succeeded  in 
bringing  home  alive  in  1902,  metamorphosed  within  8  weeks, 
losing  the  fins  and  gills,  and  closing  the  gill-openings  completely, 
but  it  died  before  losing  the  yellow  and  black  piebald  coloration. 

The  distribution  of  Amblystoma  in  Mexico  coincides  absolutely 
with  the  large  central  and  western  portion  of  the  country,  which 
has  been  covered  with  volcanic  masses,  repeatedly  or  successively, 
since  the  Eocene  epoch ;  and  the  last  outburst,  wluch  produced  the 
Pedregal  near  Mexico,  is  known  to  have  occurred  after  this  part  of 
the  country  was  already  inhabited  by  man.  It  was  impossible  for 
Amphibia  to  live  on  such  a  terrain  until  it  was  weathered  enough 
to  sustain  a  permanent  and  moisture-loving  vegetation.  In  fact 
every  locali^  where  A,  Hgrinum  is  known  to  occur  is  on  the 
Quaternary,  mostly  sandy,  patches  formed  by  the  disintegrating 
debris  of  the  volcanic  masses ;  or  it  is  found  in  the  lakes,  all  of 
which  are  partially  filled-up  mountain  valleys. 

We  have  to  conclude  that  the  Amblystomas  are  recent 
immigrants  from  the  North.    Where  they  have  met  such  lakes, 
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these  have  become,  or  are  becoming,  too  attractive  for  them,  with 
the  result  that  A,  tigrinmn  has  sunk,  or  is  sinking,  into  a  more  or 
less  perennibranchiate  state,  the  Axolotl.  Typical  Axolotl  are  those 
of  Lake  Xochimilco,  the  condition  of  which  I  have  described  in 
'Nature,'  Feb.  5,  1903,  and  Lake  Patzcuaro,  which,  with  its 
rushes,  weeds,  and  other  abundance  of  vegetation,  is  very  similar 
to  the  Mexican  lake.  Sexually  ripe  Axolotl  are  also  known  from 
Jalisco  mountain  tarns  or  lakes,  and  lastly  from  St.  Mary's  Lake, 
Estes  Park,  Colorado.  It  is  therefore  the  combination  of  certain 
favourable  circumstances  (permanence  of  water,  abundance  of  food, 
shelter,  equable  temperature)  which  produces  the  "  Axolotl." 
Whoever  has  seen  the  very  different  conditions  prevailing  in  Lake 
Zumpango,  to  the  north  of  Mexico  City,  will  easily  credit  Velasco's 
statement  that  A .  tigriiiwm  metamorphoses  into  the  normal  gill- 
less  Newt,  as  it  does  in  the  United  States,  and  probably  in  various 
other  parts  of  Mexico. 

All  the  more  interesting  is  the  fact  that  the  other  species,  A, 
aUmnircmi,  the  only  one  which  lives  in  the  streams  of  recent 
volcanic  mountains,  has  been  modified  into  a  gill-less  but 
permanently  aquatic  form. 

Desmoonathin^. — The  three  species  of  Desmognathus  inhabit 
the  Eastern  United  States. 

TypJdotriton  speUeus  is  restricted  to  subterranean  caves  in 
Missouri.  Thorius  peniuUtdus^  the  only  remaining  member  of 
this  small  group,  and  its  sole  representative  in  Mexico,  points 
therefore  unmistakably  to  the  Eastern  half  of  North  America  as 
the  original  home  of  the  group,  not  of  Thoriua  itself. 

This  tiny  Newt,  less  than  two  inches  in  length  and  thinner 
than  a  match,  with  weak  limbs  and  reduced  digits,  shows  a  peculiar 
dimorphism  of  the  size  of  the  nostrils.  They  are  very  large  and 
open  in  the  males,  much  smaller  in  the  females.  The  lungs  are 
quite  aborted  as  in  Desniogiiathtts  and  Spelerpes. 

Thoriua  has  a  very  limited  distribution.  It  was  discovered 
on  the  south-western  slope  of  the  Pic  of  Orizaba.  I  found 
Thorius  in  abundance  on  the  south  slope,  9000-10,000  feet,  in 
high,  mixed  forest,  either  on  the  ground  beneath  flat  pieces  of 
fallen  bark,  or  on  decaying  logs  of  pine  between  the  bark  and 
the  wood  amongst  the  "  worm-meal "  of  boring  beetles  and  maggots. 
Again  I  met  them  under  exactly  the  same  conditions  on  the 
Cwro  de  San  Felipe,  8250  feet,  near  Oaxaca.  These  are  the  only 
two  localities  so  far  as  we  know  at  present.  It  is  doubtful 
whether  their  distribution  is  now  continuous ;  the  watershed 
between  the  Atlantic  and  Pacific,  to  the  west  of  a  line  drawn  from 
Orizaba  to  Oaxaca,  averages  about  8000  feet  in  height,  and  it  is  well- 
wooded,  but  there  are  several  deep  transverse  depressions  in  it. 

PLBTHODONTiNiE. — This  gi'oup,  consisting  of  5  genera  with 
about  40  species,  is  entirely  American,  with  the  sole  exception  of 
iSpelerpea  fuscus  in  Europe. 
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Spelerpes. — This  large  genus,  composed  of  about  20  species, 
ranges  from  Massachusetts  into  North-western  South  America. 
At  least  10  species  live  in  Mexico,  9  of  them  south  of  a  line  drawn 
from  Guadalajara  to  Tuxpan  on  the  Atlantic;  some  of  them 
extend  into  Guatemala  and  Costa  Rica.  S,  j/tuscUanicus  in  Yucatan. 
A  few  occur  as  far  south  as  Peru ;  one,  S.  infuacatua,  inhabits 
Hayti,  and  S.fuscua  lives  in  Sardinia  and  Northern  Italy. 

The  distribution  of  the  Mexican  species  is  important.  The 
Aztec  name  is  '*  Tlacon^te  "  =  little  land  creature. 

S,  cephaUcuSy  described  by  Cope  from  "  North-eastern  Mexico." 
No  Spelerpes  seem  to  occur  in  Texas  ;  the  nearest  American  species, 
S,  muUipliaUuSj  lives  in  Arkansas ;  S,  orizabensia  and  S,  Uneohis, 
the  latter  with  tiny,  reduced  limbs,  are  known  only  from  the 
mountain  of  Orizaba,  S.  orizc^benaia  ranging  between  8000  to  1 2,000 
feet. 

S,  leproatMy  of  which  gibbicatidua  Blatchley  is  a  not  unfrequent 
individual  variation,  is  common  in  the  mixed  and  pine  forests  of 
the  mountain  of  Chizaba,  up  to  12,000  feet.  It  has  also  been 
recorded  from  the  north  slope  of  Popocatepetl,  9000  feet,  and  from 
the  mountains  of  Jalapa. 

S.  morio  from  "  Jalapa,"  and  from  Tlalpam,  which  lies  between 
Mexico  City  and  Lake  Xochimilco,  in  flat,  sandy,  moist  terrain, 
with  meadows  and  willows.  It  appears  again  far  in  the  south,  in 
Guatemala  and  Coeta  Rica. 

S.  chiroptertia.  Mountain  of  Orizaba,  from  the  town,  4000  feet 
up  to  near  10,000  feet ;  "  Jalapa,"  and  Cuemavaca  which  has  an 
elevation  of  5000  feet.  "  Vera  Oruz  "  must  be  left  as  a  doubtful 
locality. 

S.  rufeacana  is  recorded  from  "  Orizaba,"  Cordoba,  Vera  Cruz, 
Tehuantepec,  Chiapas,  and  Tabasco ;  all  in  the  Tierra  Caliente, 
except  the  first  locality. 

S,  variegatua  ranges  from  the  Valley  of  Mexico,  Orizaba  (from 
9000  feet  downwards),  Jalapa,  Cordoba,  right  through  the  forest  of 
the  Tierra  Caliente  and  through  the  whole  of  Central  America  U 
Costa  Rica.  I  found  it  on  Orizaba  mountain,  as  well  as  at  San  Juan 
Evangelista,  which  lies  scarcely  higher  than  100  feet  above  the 
sea,  in  the  same  ground  with  Dermophia. 

S.  uniformia,  with  reduced  limbs  like  S,  lineoluSf  described  from 
Costa  Rica,  elevation  of  5000  feet,  is  said  also  to  have  come  from 
"  Vera  Cruz." 

Lastly,  S.  belli :  mountains  of  Jalapa,  Orizaba,  Mexico, 
Zacualtipan,  Guanajuato,  Guadalajara,  Sierra  de  Nayarit ;  and 
at  Omilteme,  west  of  Chilpancingo.  This  species  alone  has  found 
its  way  across  the  plateau,  following  the  belt  of  alluvial  deposits 
described  elsewhere  (p.  237).  With  the  exception  of  this  transverse 
belt,  the  distribution  of  Mexican  Newts  coincides  closely  with  the 
broad  band  of  Cretaceous  limestone  which  extends  from  Nuevo 
Leon  to  the  Isthmus,  with  intricate  but  almost  continuous 
patches  verging  from  Cordoba  and  Orizaba  south-westwards  to 
Chilpancingo.     This  limestone  terrain  was  the  only  one  available 
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for  Newts  during  most  of  the  Tertiary  period  :  on  the  west  the 
plateau  suffering  from  the  volcanic  revolutions;  on  the  east 
the  sea  still  covering  the  present  Atlantic  Tierra  Caliente.  The 
Cretaceous  pai-ts  formed  so  many  oases  where  alone  Newts  could 
exist  or  siu'vive.  Later,  when  the  volcanic  ranges,  even  the 
volcanoes  themselves,  became  covered  with  forests,  the  Newts 
spread  onto  them,  just  as  they  have  spread  into  the  moist  hot- 
lands  of  the  State  of  Vera  Cruz.  It  may  appear  strange  that  the 
limestone  should  have  been  the  means  of  their  preservation,  con- 
sidering that  lime-water  is,  as  a  rule,  not  favourable  to  their 
development ;  but  here  comes  in  the  significant  fact  that  most,  if 
not  all,  the  Mexican  Spderpes  are  viviparous,  unless  they  deposit 
their  eggs,  like  Batrachoseps,  in  hollow  trees.  Some  of  them,  for 
instance  S.  orizabensiSy  lead  a  partially  arboreal  life.  We  found 
many  on  the  pine-trees  of  Citlaltepetl,  favourite  hunting  and 
hiding  places  being  the  epiphytic  plants,  especially  the  lai^e 
Tillandsias,  Orchids,  and  Philodendron  in  the  hot  country  forests. 
The  humus  and  moisture  collecting  in  these  growths,  often  many 
feet  above  the  ground,  swarm  with  insect  life  and  with  little 
Scolopendras,  which  seem  to  be  the  staple  food  of  these  Spderpes. 

The  apparent  absence  of  Newts  on  the  Northern  plateau  is  most 
likely  due  to  the  dearth  of  permanent  moisture,  long-continued 
periods  of  drought,  and  dust.  A  more  difficult  question  is  the 
apparent  absence  of  Newts  on  the  terrain  of  gneiss  and  granite 
which  covers  so  large  a  portion  of  Southern  Guerrero  and  Oaxaca, 
and  on  the  well-wooded  mountains  of  the  Sierra  Madre.  For 
months  have  we  searched  Guerrero  during  the  rainy  season  (there 
are  thousands  of  places  which,  if  they  were  on  the  Eastern  slope, 
would  yield  an  abundance  of  Newts),  but  it  wa«  in  vain.  A  few 
specimens  of  *S^.  beUi,  from  the  mountain  forest  of  Omilteme,  are 
the  only  exception. 

Batrackose2)8. — B,  scutaUis  ranges  fi-om  Illinois  to  Rhode  Island 
and  to  the  Gulf  of  Mexico  ;  the  other  species  live  in  the  Pacific 
States,  from  California  to  Oregon.  Quite  unexpected  was  there- 
fore the  occurrence  of  the  Californian  B.  aiteniudus  on  the  Nevado 
de  Colima.  I  found  a  single,  young  specimen  on  the  northern 
slope,  at  about  7000  feet  elevation,  in  the  stump  of  a  decayed  pine- 
tree.  There  are  some  patches  of  granite  and  of  limestone  in  that 
district,  but  then  comes  an  unbroken  stretch  of  originally 
volcanic  formation,  for  about  200  miles,  until  the  gneiss  is 
reached  to  the  north-east  of  Mazatlan.  We  cannot  well  imagine 
that  this  species  is  an  ancient  survival ;  it  must  be  a  comparatively 
recent  immigrant  from  the  noHh-west,  from  California.  Probably 
it  occurs  all  through  the  slopes  of  the  western  Sierra  Madre,  which 
is  mostly  clad  with  pine-forests. 

Resume  of  the  Distrilmtion  of  Mexican  Urodela. 

All  the  American  Urodela  are  of  Nearctic  origin,  with  their 
earliest  centre  in   Old   Sonoraland.      At   least   the  Amblysto- 
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matinse  point  to  the  long-continued  land-connection  with  Eastern 
Asia.  A  later  centre  of  dispersal  lies  in  the  Eastern  half 
of  North  America,  the  old  Appalachia,  the  Alleghany  moun- 
tains, <fec.,  whence  Urodeles  have  spread,  as  Plethodontinae  and 
Desmognathinte,  over  most  of  the  Eastern  and  Southern  States, 
also  into  and  through  Mexico's  eastern  half.  This  spreading 
dates  back  to  Miocene  times,  witness  the  existence  of  Spelerpea  in 
Hayti,  while  others  have  reached  even  South  America,  and,  lastly, 
the  occurrence  of  a  Pletkodon  somewhere  in  the  La  Plata  basin. 
Much  later  immigrants,  directly  from  the  old  north-western  home, 
are  AmUystoma  and  Batrachoseps  :  A,  tiginnum  and  B.  cUteniiatus 
being  identical  species  in  the  States  and  in  Mexico,  only  A .  aUa- 
mirani  being  a  new  modification ;  while  Spelerpes  has  developed 
many  species,  different  in  the  north,  centre,  south,  and  in  Hayti. 

Anura. 

PELOBATiDiE. — Scaphioptis,  the  Spadefoot,  closely  allied  to  the 
European  Felobates,  is  the  only  American  genus  of  this  family, 
with  about  7  or  8  species,  two  of  which  are  restricted  to  the  United 
States.  The  zone  of  sandy  terrain  of  Texas,  New  Mexico,  and 
California  is  richest  in  Spadefeet,  whence  they  have  extended  over 
the  Mexican  plateau  down  to  the  Pacific  and  Atlantic  coasts. 
S,  dugesi  s.  hammondi  has  the  widest  distribution  :  from  Missoiu*i 
and  California  through  New  Mexico  and  Texas,  the  mountains 
west  of  Chihuahua,  in  Guanajuato,  and  again  on  the  southern  slope 
of  Oaxaca,  where  I  found  it  at  Totolapan,  its  most  southern  locality. 
The  retiring  habits  of  the  Spadefoot  no  doubt  account  for  the 
few  scattered  records.  The  well- wooded  mountain  ranges  which 
form  the  south-eastern,  southern,  and  western  borders  of  the 
Mexican  plateau  are  a  natural  obstacle  to  a  further  southward 
spreading  of  this  genus. 

BuFONiDiE. — Central  America  and  Mexico  are  one  of  the  centres 
of  Bufonidfle.  Concerning  Mexicans,  they  can  be  grouped  as 
follows : — 

1.  Indigenous:  Rhinaphryne  dorsalis,  the  only  species  of  the 
genus,  a  toad  specialised  as  an  eater  of  Termites ;  it  is  restricted  to 
the  moist  Atlantic  Tierra  Caliente,  from  Tuxpan,  north  of  Vera 
Cruz,  through  the  Isthmus  to  Campeche  and  Guatemala.  The 
light-coloured  spots  on  the  bluish-slaty  black  skin  are  either  yellow 
or  orange  to  red,  varying  in  individuals  from  the  same  locality. 
They  are  very  sluggish,  rather  nocturnal,  and  retire  beneath  a 
rotten  stump  or  into  a  small  self-dug  hole  in  the  moist  humus. 
Aztec  name  **  Poche." 

2.  Southerners :  EngyaUyniops,  the  few  species  of  which  range 
from  Venezuela  and  Ecuador  northwards,  but  only  E,  pttsttdosus 
reaches  the  Isthmus  of  Tehuantepec. 

Several  of  the  13  species  of  Bufo  found  in  Mexico  are  southern 
forms :  in  their  spread  northwards  they  either  stop  short  at  the 
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Isthmus,  B,  coccifer  and  B,  stemosignatiis ;  or  they  extend  into 
the  Atlantic  hot-lands,  caiudiferus ;  or  along  the  Western  Sierra 
Madre  into  Jalisco,  intermediuSf  with  marmoretta  peculiar  to 
South-western  Mexico ;  or  they  go  as  typical  hot-country  Toads 
into  both  the  eastern  and  western  Tierra  Caliente,  marinuSf 
vaUiceps  on  the  Atlantic  side  from  Nicaragua  to  Texas,  not  on  the 
plateau,  but  i-ecorded  from  Jalisco  and  Presidio  near  Mazatlan ; 
lastly,  B,  simtis  from  Panama  on  to  and  over  most  of  the  Mexican 
plateau. 

3.  Northerners,  chiefly  at  home  in  the  South-western  United 
States  and  in  the  northern  half  of  Mexico,  eventualUy  extending 
south  over  the  Central  plateau  :  B,  puiicicUttSf  debilis,  compactilis. 

Of  the  Bufonidae  which  are  found  in  the  Greater  Antilles  all 
are  now  separate,  insular  species,  except  B,  ^narintu^  which  has 
probably  been  introduced. 

'B.YhiDM, — The  creative  centre  of  this  family  is  decidedly  South 
America.  Every  one  of  the  14  genera  of  Hylidse  is  found  in 
America,  and  it  is  only  by  the  large  genus  ffyla  (incl.  the  slightly 
modified  Hylella)  that  this  family  has  attained  its  world-wide 
range  with  the  remarkable  exception  of  the  whole  Palaeo-tropical 
region.  From  North-western  South  America  they  have  spread 
through  Central  America  into  the  Antilles  (about  7  or  8  species, 
mostly  peculiar),  and  through  Mexico  into  North  America. 

Concerning  Mexico  they  fall  into  the  following  groups : — 

1.  Genera  peculiar  to  Mexico:  Ptemohyla,  P,  fodiens  of 
Presidio  near  Mazatlan  ;  Triprion^  T,  petaaaiua  of  Yucatan  ;  but 
Diaglena  jordani  of  Ecuador  and  Corythomantia  greeningi  of 
Brazil  point  to  the  south  as  the  old  centre  of  these  peculiar 
Mexicans. 

2.  Genera  with  preponderating  numbers  of  species  in  Central 
and  South  America,  while  comparatively  few  have  reacheil,  or  have 
been  developed  in,  Mexico  :  Phyllomeduaa  with  only  P,  dacnicclor 
on  the  Pacific  side,  Agalychnis  caUidryas  and  Nototrema  oviferum 
in  the  Atlantic  Tierra  Caliente. 

P,  dacnicolor  is  saturated  green,  often  with  the  same  white 
tenipf>iiu*y  i>iit<»lies  or  spots  as  happen  so  frequently  in  the 
Auatnilijiii  I/yla  ceenUea,  They  were  pairing  at  Rio  Balsas  in  the 
mmith  of  June,  During  the  nightly  thunderstorms  the  males 
kept  up  an  incessant  noise  like  the  snarling  bark  of  little  dogs. 
The  couples  wmv  sitting  in  low  shrubs  or  amongst  herbs,  a  foot 
nbove  the  ground,  overhanging  little  ditches  which  led  into  a  dirty 
stagnant  f>ooL  During  the  daytime  the  ditches  were  absolutely 
dr}\  Tlie  eggs  are  very  small,  very  numerous,  and  of  a  light 
grass-green  colour. 

3.  Ilyi^i.  About  15  species  are  recorded  from  Mexico,  to  which 
no  lean  tlian  1 1  seem  to  be  peculiar,  but  at  least  8  of  these  have 
hithoi^to  been  found  in  single  localities  only.  Our  knowledge  of 
the  JiBtrtbution  of  Tree-frogs  is  still  very  defective.  Most  of  them 
inhabit  the  forest-regions  of  the  Atlantic  slope.     They  are  dis- 
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covered  and  caught  by  mere  accident.  For  instance,  I  found  one 
single  specimen  of  H,  ataufferi  at  Motzorongo,  a  species  until  then 
known  only  from  Guatemala.  H,  boucovrti  of  the  same  country 
has  been  recorded  once  from  Tepic,  none  from  the  enormous 
intervening  stretch.  /T.  miotympamim  seems  to  range  from  the 
Isthmus  through  the  mountainous  parts  of  Vera  Cruz,  going  up 
towards  PuebLa.  H,  vemUasa  is  an  eastern  form,  from  South 
America  to  Tampico,  decidedly  Atlantic,  but  once  i-ecorded  from 
near  Mazatlan.  II,  bctudini,  the  commonest  Tree-frog,  ranges  from 
Ecuador  right  through  Central  America,  and  then  spreads  east  and 
west  through  the  hot  countries  of  Mexico,  absolutely  avoiding  the 
plateau,  but  reaching  Texas. 

On  July  4,  1902,  when  the  rains  were  very  irregular,  we  found 
H,  baudini  spawning,  south  of  Cordoba.  On  a  piece  of  inundated 
woodland  meadow,  about  the  size  of  a  suburban  lawn,  were  45,000 
frogs  at  a  low  computation,  two- thirds  of  them  in  amplexus,  the 
other  males  making  a  deafening  din.  Next  day  the  pool  was  dried 
up  completely,  the  grass  glazed  with  the  spawn,  and  there  was  not 
a  single  frog  to  be  heard  or  seen  in  the  neighbourhood. 

H,  copei,  known  as  "  Sapo  bianco  "  or  white  toad,  is  a  hill  form. 
Known  already  from  Texas,  Chihuahua,  Guanajuato,  and  Jalisco, 
I  found  it  plentiful  on  the  whitish  calcareous  terrain  south  of 
Cliilpancingo,  not  in  the  trees  but  sometimes  on  rather  barren 
and  diy  fields.  Decidedly  typical  of  the  western  and  southern 
plateau  and  its  Pacific  slope,  and  very  abundant,  is  J7.  eximia, 

Residt, — Mexico  has  many  Hylidae  in  common  with  Central  and 
even  South  America ;  but  the  majority  are  now  peculiar  to  Mexico, 
and  only  two,  H,  copei  and  ZT.  ba/udini^  extend  northwards  into 
Texas. 

Cystionathidje,  like  the  Hylidfle,  of  decidedly  South- American 
origin.  Of  the  1 5  or  1 6  genera  of  this  family  only  Leptodactylua  *, 
Paladicola,  Syrrhopus,  Hylodes  *,  and  Barborocoetes  occur  also  in 
Mexico,  altogether  with  some  23  species.  Those  marked  *  are  also 
Antillean.  Not  one  reaches  the  United  States  ;  in  fact  the  most 
northern  record  is  made  by  ff,  calcUrana  at  Zacatecas.  B,  mexi- 
canus  is  peculiar  to  the  Central  plateau  and  the  high  mountains  of 
JaUsoo,  Colima,  and  Guerrero.  Of  the  9  or  10  species  of  Hylodea 
6  are  restricted  to  Mexico,  but  their  recorded  localities  are  still 
too  few  and  scattered.  The  same  applies  to  the  six  species  of 
SyrrJhopua ;  the  others  range  far  south  to  Nicaragua  and  Costa 
Rica  :  H.  palmattts  is  Pacific,  H,  mdanosticttva  Atlantic  Mexican ; 
n,  rhodopis  on  either  side.  The  last  is  the  commonest  species  and 
seems  to  be  an  instance  of  a  southerner  which,  although  not  going 
on  to  the  plateau  itself,  ascends  the  high  mountains  on  its  eastern, 
southern,  and  western  borders,  e,  g,  Citlaltepetl  up  to  10,000  feet, 
Cerro  de  Oaxaca,  Nevado  de  Colima ;  it  also  inhabits  the  hot  low- 
lands of  Agua  fria  in  the  State  of  Vera  Cruz.  Mostly  of  dark 
brown  and  reddish  tints  and  living  on  or  near  the  ground ;  how- 
ever, some  specimens  in  the  epiphytic  Tillandsias,  or  on  green 
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shrubs  at  the  edge  of  a  forest,  were  quite  green,  but  they  soon 
changed  to  reddish  yellow  and  ultimately  assumed  the  normal 
reddish  colour. 

Of  the  5  species  of  LeptodMdylua^  3  are  too  little  known. 
L,  microtia  from  "  Guanajuato  "  would  be  the  only  instance  of  the 
occurrence  of  a  LeptodactyliM  on  the  plateau  instead  of  in  the 
lowlands.  Only  two  species  have  a  wide  distribution  :  L,  albilabris 
of  South  Guerrero,  Oaxaca,  and  of  Vera  Cruz,  also  Antillean ; 
Z.  ccUiginoatts  from  Paraguay  northwards,  in  Mexico  in  the 
Pacific  Tierra  Caliente  as  far  as  Mazatlan. 

ENGYSTOMATiDiB,  with  an  obviously  South- American  centre  of 
dispersal ;  not  Antillean.  The  small  genus  Engyeioma  reaches 
through  Mexico  into  the  South-eastern  United  States  {E.  ustum), 

RANiDiE. — This  family  is  essentially  Palieo-tropical.  Scarcely 
more  than  a  dozen  species,  all  belonging  to  Rcma^  occur  in  North 
America,  only  6  in  Mexico,  and  fewer  still  further  south,  in 
the  north-western  portion  of  South  America.  There,  however, 
the  Ranidffi  have  found  a  new  congenial  home,  which  has  stimulated 
them  into  the  development  of  5  new  genera,  with  about  one  dozen 
species,  all  arboreal,  besides  DeTidr abates.  The  Ranidte  have  not 
found  their  way  into  the  Antilles. 

Of  the  six  Mexican  species,  /?.  forreri  is  restricted  to  the  district 
between  Durango  and  Mazatlan;  JR,  pusttUosa  to  same  district 
and  Western  Jalisco ;  R.  (mtiUemcma  to  Guerrero  mountains : 
these  three  are  peculiar  to  Mexico.  R,  Jialecina  is  the  common 
river-frog  of  the  country,  both  in  the  hot  parts  and  on  the  plateau, 
extending  from  the  United  States  through  the  whole  of  Mexico 
down  to  Costa  Rica.  R  pcdmipes  ranges  from  southern  tropical 
Mexico  to  South  America.  Lastly,  R,  montezumoBy  the  largest  of 
all,  is  a  lake-dweller,  e,  g,  lakes  of  Jalisco,  near  Mexico  City, 
Tehuantepec,  extending  south  into  Tabasco  and  Guatemak. 


Reswme  ofths  Distribution  of  Mexican  Anura, 

We  can  easily  distinguish  between  northern  and  southern 
immigrants. 

1.  Northern,  decidedly  of  Nearctic  origin.  ScaphiopiiSf  scarcely 
reaching  the  Isthmus  of  Tehuantepec;  and  a  few  Rana,  all  water- 
frogs.  Both  genera  are  comparatively  recent  immigrants,  non- 
Antillean,  although  Rana  extends  through  and  beyond  Central 
America. 

2.  Southern,  of  obvious  South-American  origin. — a.  With 
related,  or  identical,  species  in  the  Greater  Antilles.  Cysti- 
gnathiike,  not  reaching  the  United  States.  Uylidce  and  Bufonidir, 
each,  especially  the  Hylidae,  with  genera  peculiar  to  Mexico, 
indicating  ancient  residence. — 6.  Non- Antillean,  a  few  Engysto- 
matin (p,  scattered  through  Mexico. 
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Crocodilu. 

CroeodUus  americanua  is  the  commonest  tropical  American 
Crooodile,  from  Florida  to  Northern  South  America.  In  Mexico 
it  is  strictly  confined  to  the  Tierra  Caliente,  with  Mazatlan  as  its 
north-western  limit.  It  ascends  the  Rio  Balsas  at  least  up  to 
Mescala,  but  this  is  not  much  more  than  1700  feet  above  sea-level. 
Ck)ininon  in  the  lagoons  on  the  coast  of  Guerrero  and  Oazaca, 
except  where  it  has  recently  been  well-nigh  exterminated  by 
American  skin-hunters.  More  exist  in  the  river-systems  of  the 
State  of  Vera  Cruz,  ascending  occasionally  up  to  Motzorongo, 
t.  0.  1500  feet.  During  the  rainy  season  they  often  forsake  the 
then  turbid  rivers,  and  roam  at  night  through  the  forests  in 
search  of  lagoons. 

C,  moreUti  inhabits  the  Tierra  Caliente  from  Tampico  to 
Honduras. 

Cmnum  sderops  s.  puncttUatus  has  its  centre  in  South  America. 
In  America  it  occurs  only  in  the  Atlantic  hot-lands.  I  met  with 
veiy  large  specimens  (length  of  skull  20  inches)  at  Agua  fria  in 
the  same  lagoons  and  rivers  as  the  Crocodile.  Whilst  the  latter, 
anyhow  not  averse  to  brackish  water,  inhabits  the  Greater  Antilles^ 
the  Caiman  has  found  its  way  only  into  Trinidad  and,  if  report 
is  true,  to  Martinique.  The  Alligator  of  the  southern  United 
States  does  not  seem  to  cross  the  Rio  Grande. 


Chelonia. 

It  seems  almost  incredible  that  Chdyd/ra  has  never  been  re- 
corded from  Mexico,  considering  the  wide  range  of  Ch.  serpentina 
in  the  United  States  and  the  existence  of  the  other  species, 
Ch,  roaaignoniy  from  Guatemala  to  Ecuador.  The  Papaloapan 
and  S.  Juan  Rivers  of  the  State  of  Vera  Cruz  are  certainly  large 
enough,  with  pools  and  backwaters,  but  I  could  not  ascertain  the 
presence  of  a  large,  snappy  species. 

Dermatemtdid^ — The  few  species  of  this  family  are  peculiar  to 
Central  America.  DemuUemya  maun  extends  hx>m  Honduras 
into  Yucatan  and  Vera  Cruz ;  it  occurs,  for  instance,  in  the  pools 
of  the  forests  and  savannahs  near  Tetela,  where  it  is  known  as 
the  "Tortuga  blanca."  Staurotypua  seems  to  have  a  similar 
range  :  S,  triporcaiua  going  up  to  Vera  Cruz ;  S.  HpcrctUus  only 
up  to  the  Isthmus. 

CiNOSTERNiDiE,  with  the  sole  genus  Cinoetemwm,  About  10 
species  in  North  and  Central  America,  one  extending  to  Guiana. 
Well  represented  in  Mexico  by  6  species.  Of  these,  C.  pennayl- 
vantcum,  previously  recorded  from  the  Valley  of  Mexico,  was. 
found  by  myself  in  South  Guerrero,  at  San  Luis  Ailende. 
(7.  hirtipes  ranges  from  Arizona  and  New  Mexico  along  the 
Pacific  side  into  Jalisco,  and  includes  the  Tres  Marias  Islands. 
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C.  sonorieiise  in  Sonora.  C,  integrtim  (a  variety  of  C.  scorpioides) 
is  likewise  Pacific,  from  Jalisco,  e.  g.  Lake  Chapala,  to  which  I 
can  now  add  Zapotlan  and  the  small  rivers  on  the  plateau  south 
of  Oaxaca  and  the  swamps  of  San  Mateo  near  Tehuantepec. 
C\  letuxfstomum  extends  from  New  Orleans  along  the  Atlantic  side 
of  Mexico  through  and  beyond  Central  America.  C\  effeldti  is 
known  from  the  State  of  Vera  Cruz,  San  Mateo  del  Mar,  and 
Guatemala. 

Testudinidje. — Cistudo  with  two  species  in  North  America  and 
one  in  Yucatan,  strictly  terrestrial.  (7.  mexicana  of  Texas  and 
New  Mexico,  e,  g,  San  Marcial.  How  far  it  extends  into  Mexico 
is  not  known  ;  Tampico  is  quite  possible,  but  I  very  much  doubt 
"  Mexico  City"  and  neighbourhood. 

Nicoria  rutila  I  have  met  in  swampy  bush-land  of  the  State  of 
Vera  Cruz  and  near  Tehuantepec,  and  this  seems  to  be  its  i-ange ; 
allied  species  occur  in  Central  America. 

Chryaemya  extends  from  Canada  to  Argentina,  but  >vith  a 
preponderance  of  northern  forms.  In  Mexico  restricted  to  the 
hot  countries,  and  even  there  common  only  about  the  Isthmus, 
whence  (7.  grayi  =■  tinibra  and  C\  indsa  go  f uiiiher  south.  C  ornala, 
from  Panama  to  Tehuantepec,  has  been  found  by  Forrer  also 
near  Mazatlan,  with  C,  pulcherrima,  I  do  not  know  of  a  single 
locality  for  Chrysemya  on  the  plateau,  or  to  the  east  of  it,  except 
for  C,  mohiliensiSf  which  goes  from  Texas  into  the  lowland  of 
Nuevo  Leon. 

This  scarcity  of  Water-Tortoises  in  Mexico  is  rather  puzzling. 
On  the  plateau  Cinostemum  alone  is  found,  and  these  thick-shelled 
box-like  creatures  ai'e,  moreover,  the  only  kind  which  can  with- 
stand the  buffeting  to  which  they  are  subjected  in  the  torrents 
into  which  the  rivers  of  the  slopes  of  the  plateau  are  converted  in 
the  luiny  season.  The  Tortoises  hide  then  under  the  boulders  in 
the  stream.  Chrysemys  shuns  such  waters,  and  neither  it  nor 
CinosterniLm  occurs  in  those  rivers  which  carry  much  sand. 

Cheloiie  viridis  was  laying  during  July  and  August  on  the 
coiist  of  Guerrero  and  Oaxaca. 

/Resume  of  the  Distribution  of  Mexican  Chelonia, 

The  Cinostemidaj,  taken  with  the  closely-allied  Dermatemydid© 
and  G*helydridfie,  are  autochthonous  Americans ;  the  fi i-st  a 
*Sonoran,  the  second  obviously  a  southern  group  so  far  as  the  present 
distribution  is  concerned.  Both  Chelydrids  and  Dermatemyds 
nie  known  from  the  Cretaceous  of  North  America.  The  thi'ee 
together  may  well  be  regarded  as  originally  northern  and  ancient. 
The  same  applies  to  the  Testudinidie,  the  only  family  which  has, 
recently,  sent  a  United  States  Chrysemys  into  the  Antilles  and  a 
E^outh  American  into  the  Windward  Islands.  The  Testudinidie, 
plt?ntiful  in  North  America,  scarce  in  Centi-al,  and  with  still 
fewer  species  in  South  America,  have   clearly  come  fix)m  the 


1905.]  AMPHIBIANS  AND  REPTILES.  211 

Northern  continent.  The  earliest,  probably  all  of  the  genus 
TesiudOy  have  been  found  in  the  mid-Eocene  of  Wyoming  and 
New  Mexico;  since  Oligocene  in  Europe,  still  later  in  India. 
With  this  remote  occurrence  in  ancient  Sonoraland  I  couple  the 
most  important  fact  of  the  Galapagos  Tortoises.  They  are  a 
strong  indication  of  the  former,  let  us  say  Oligocene,  extension 
of  land  considerably  to  the  west  and  south  of  the  present  Central 
America.  We  shall  find  this  idea  supported  by  Iguanidae.  Now 
North  America  possesses  but  the  single  T,  pclyphemus  in  the 
South-eastern  States,  and  South  America  has  only  T,  tabulata. 
Sometliing  has  gone  wrong  with  this  genus,  which  has  flourished 
in  the  Miocene  of  Dakota,  Nebraska,  and  Oregon,  as  has  been  the 
case  with  so  many  mammals  which  started  and  flourished  in  the 
States  and  are  now  restricted  to  the  Old  World. 

Lacertilia. 

Geckonh)^.—  The  distribution  of  American  Geckos  is  almost 
entirely  tropical.  The  greatest  number  and  diversity  of  species 
occur  in  the  Antilles,  in  Northern  South  America  and  the 
adjoining  Central  America,  whence  few  have  spread  into  the 
warmer  parts  of  Mexico,  avoiding  the  plateau.  North  America 
has  received  only  Spharodactf/lus  notatiis  from  the  Antilles 
through  the  Balumias  into  Florida,  and  PhyUodactylua  tvherculosus 
into  Gilifornia ;  this  species  is  the  commonest  Gecko  in  Mexico, 
ranging  strictly  along  the  Pacific  slope  to  the  Isthmus  of  Tehu- 
antepec  and  thence  to  Nicaragua.  Sphcerodactylus  sends  only 
three  species  into  Mexico  :  S,  glatunis  to  Salina  Cruz  and  into  the 
State  of  Vera  Cruz ;  the  Central  American  S,  torquatus  and 
the  Antillean  S.  anihrttcintia  are  recorded  from  the  same  State, 
and  S,  torqiuUus  has  been  described  from  Mazatlan.  Gymno^ 
<Uutylus  sumichrasti  reaches  the  Isthmus,  and  Thecadactyhis 
rapicauda,  of  Yucatan,  Antilles,  and  southwards,  is  said  by  Cope 
to  have  been  recorded  from  Guadalajara,  a  very  doubtful  locality. 

PhyUodadyltJis  tuberculosus  is  common  in  the  villages  of  Southern 
Oaxaca  and  Guerrero,  where  it  is  known  as  "Pata  de  bueye," 
I.  e.  ox-foot,  because  of  its  peculiar  digits.  The  general  name  for 
Geckos  is  "Salamanqueza"  or  '*Salamanquezca,"  which  name,  how- 
ever, also  applies  to  the  slippery  Mahuia  and  Enmeces.  I  found 
the  same  Gwko  on  the  trees  of  dense  forests  near  the  coa^t  of 
Guerrero.  Sphcerodactyhis  glaticus  is  typically  xerophile.  As  in 
Spain  and  Portugal,  all  Geckos  are  consulered  extremely  poisonous. 

Elblepharib^. — This  small  and  very  scattered  family  (in 
West  Africa,  Somaliland,  India,  Transcaspia,  and  Persia)  is 
represented  by  three  species  in  Mexico,  a  few  others  occurring  in 
Panama  and  Ecuador.  EuUepharia  variegatus  is  the  northern 
offshoot,  from  El  Paso  to  the  Gila  River  and  California,  probably 
also  in  SinaJoa.  E,fa8ckUii8  is  known  from  Ventanas,  north-west 
of  Mazatlan.     These  are  appai-ently  typically  xei-ophile,  like  the 

14* 
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two  Asiatics  of  the  same  genus.  But  Coleonyx  degana  is  distinctly 
a  forest  form.  I  found  it  a  few  miles  from  the  coast  of  Guerrero 
in  a  moist  patch  of  thick  lowland  forest  on  the  ground  under 
stones  and  rotten  stumps.  A  typical  Central  American,  ranging 
through  the  Pacific  and  Atlantic  Tierra  Caliente  of  Mexico,  from 
which  country  it  had  hitherto  been  recorded  only  by  Sumichiast 
from  near  Onzaba ;  extending  south  to  Oosta  Rica. 

louANiDJB  t. — It  is  not  profitable  to  speculate  upon  the  original 
home  of  this  family.  The  overwhelming  majority  of  genera  and 
species  is  American,  from  Mexico  to  Brazil.  It  is  well  known  that 
the  Galapagos  possess  the  semimarine  AnMyrhynchus  and  Cono- 
lophttSy  that  a  few  species  occur  in  Madagascar,  and  Brctchylophus 
fascuUus  in  the  Yiti  and  Tonga  Islands  ;  further,  that  an  Iguanid 
allied  to  the  genus  Iguana  existed  in  the  Eocene  or  Oligooene  of 
Europe,  and  that  therefore  attempts  have  been  made  to  explain 
the  present  scattered  distribution  of  the  family  by  a  formerly 
subuniversal  range;  in  other  words,  they  are  a  very  ancient 
group. 

Concerning  America,  it  is  significant  that  only  a  few  species  <^ 
Scdopcrua  and  Phrynoaoma  extend  into  the  United  States, 
although  far  northwards.  Of  the  large  genus  Anolia,  only 
A,  caroHnensia  enters  Texas  to  Carolina,  but  it  is  also  found  in 
Cuba. 

Mexico  itself.  Central  America,  and  the  Antilles  are  rich  in 
genera  and  species.  These  Iguanidse  can  be  divided  into  two 
groups : — 

A  Sonoran  set,  comprising  genera  which  are  essentially  xero- 
phile  and  humivagous,  with  depressed  bodies  and  short  tails. 
None  of  these  reaches  far  into  Central  America,  and  none  has 
entered  the  Antilles.  Crotaphytua,  ffolbrookia,  Uta,  Phrynosoma, 
Scdoporus,  which,  in  the  order  mentioned,  extend  from  Califomia 
and  Arizona  southwards,  with  decidedly  Pacific  or  Western  pre- 
dilection ;  only  a  few  Sceloponis,  those  which  have  spread  into 
the  Atlantic  Tierra  Caliente,  continue  further  into  Central 
America.  Nearly  all  these  southern  Scehporua  are  fitted  for 
arboreal  life,  less  depressed  in  body,  and  suited  to  a  moist  climate, 
be  this  hot  or  cool.  They  lead  thereby  to  the  second  set,  which 
are  essentially  arboreal,  mostly  inhabitants  of  forests  or  of  rocky 
bush-land;  all  southerners,  with  their  centre  in  Central  and 
South  America,  extending  into  the  Mexican  Tierra  Caliente,  with 
prevalence  on  the  Atlantic  side,  and  two  *  have  allied  genera  or 
species  in  the  Antilles  :  Anolis*,  Iguana^,  BctsiliscuSf  LcevMrncivs^ 
Corythoplumes,  and  Ctenosaura. 

Of  course  there  are  transitional  forms,  for  instance  the  genus 

t  Iguuia,  or  Oaana,  is  a  native  word  applied  to  the  Iguana ;  but  where  this  does 
not  oooor,  the  name  is  given  to  Ctenotaura,  for  instance  at  Caemavaca.  The 
Zapotec  name  of  Ctmosanra  is  TUcampo ;  Basiliscus  and  Catythophanei  are  called 
Tcter^te.  At  Rio  Balsas,  scaly  lizards,  e.  g.  8eeloporu$,  are  distinguished  as 
Chint^t4». 
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Ctenosaura,  and  we  will  not  discuss  the  question  which  of  the  two 
groups  is  the  more  primitive  ;  apparently  the  latter,  but  this  can 
be  contested. 

Crotaphf/iuSj  a  typical  oid  Northern  Sonoran  genus  with  several 
species  in  Western  United  States.  C,  mializeni  ranging  from 
Oregon  and  Nevada  into  Sonora  and  Chihuahua ;  C,  coUaris  also 
into  Nuevo  Leon. 

ffdbrookia,  from  Texas  and  California  into  the  dry  parts  of 
Northern  Mexico.  R.  macidata  into  North  Sonora,  H,  texaiia  to 
Monterey  and  Lerdo  near  Torreon.  I  found  it  running  about 
swiftly  on  the  almost  barren  shaly  ground  near  El  Paso.  H.pro- 
pinqua  from  Texas  to  Presidio  near  Mazatlan. 

Utay  with  most  species  in  South-western  United  States  and  in 
Lower  California.  IT.  elegans  from  Utah  to  Texas  and  Sonora ; 
(^,  Btansburiana  from  Utah  to  Torreon.  U,  lateralis  from  Presidio 
and  Tres  Marias  Islands  and  U,  hicariiioAa  are  Mexican,  from 
Presidio  to  Tehuantepec,  and  everywhere  between  these  places. 
Otherwise  strictly  conned  to  the  western  side  of  the  plateau  and 
the  coast,  it  has  entered  the  plateau  at  Cuemavaca  and  Puebla. 
I  have  almost  invariably  found  it  on  the  stems  and  branches  of 
low  trees,  upon  which  they  flatten  themselves  like  arboreal 
Sceloporus;  rather  remarkable,  since  the  other  species  are  so 
decidedly  dwellers  on  the  sandy  or  stony  ground.  Very  important 
is  the  occurrence  of  a  species,  U.  aurundcUa^  on  the  Revilla 
Gigedo  Islands,  280  miles  south  of  Cape  Lucas,  Lower  Cedi- 
fomia,  and  nearly  350  miles  from  the  coast  of  Jalisco.  This 
genus  is  typically  Sonoran,  with  its  centre  around  the  Gulf  of 
Califomia. 

Phryjwsoma,  "  Animal  rey,"  or  "  Camale6n,"  or  "  Escorpi6n." 
The  original  centre  of  this  genus  is  undoubtedly  Sonoraland, 
whence  it  extends  now  over  most  of  the  Central,  South-western, 
and  Western  States  of  North  America  and  over  the  whole  of 
Mexico  as  far  as  Guatemala.  Ph.  coniuttmiy  modestttm,  and 
orbundare  are,  in  Mexico,  scattered  over  the  plateau.  Ph.  aaio 
is  the  most  southern  and  at  the  same  time  the  largest  and  most 
handsome  species,  ranging  from  Colima  to  Guatemala.  Stejneger 
and  Cope  have  already  remarked  on  the  "metachrosis"  of 
Ph.  douglasi.  I  have  found  Ph.  modestum  near  El  Paso  of 
exactly  the  same  delicate  French-grey  colour  as  the  little  slabs 
of  Cretaceous  limestone  with  which  the  hills  are  strewn;  the 
same  species  at  San  Marcial  and  at  Rincon  in  Mexico,  on  the  red 
and  sandy  volcanic  rubble  of  that  hilly  desert  region,  were  of  the 
same  pronounced  red  tint.  Examination  with  a  magnifying- 
glass  showed  the  spirit-specimens  to  be  covered  with  the  iron- 
stained  red  sand,  but  those  which  I  have  brought  home  alive 
show  this  same  red  colour  also  to  be  that  of  their  genuine  skin. 

Scdoporua  may  well  be  called  the  most  characteristic  genus  of 
Mexican  Lizards.  Of  the  34  species  recognised  by  Boulenger, 
28  occur  in  Mexico,  between  El  Paso  and  Tehuantepec.  Only 
4  live  in  the  United  States,  and  only  3  or  4  are  found  south  of 
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the  Isthmus  of  Tehuantepec,  and  are  restricted  to  Central 
America. 

Some  species  have  a  very  wide,  others  a  very  limited  dis- 
tribution. The  majority  combine  humiva^us  with  climbing 
habits,  and  show  great  adaptiveness  to  the  nature  of  their 
surroundings ;  for  instance,  S,  scalarU  and  S.  (eneua  do  not  climb 
the  trees  beneath  which  they  live,  but  prefer  the  grassy  ground, 
and  they  are  equally  at  home  in  the  moist,  clouded  pine-forests 
and  on  the  more  barren,  grassy  and  lava-strewn  slopes  up  to  the 
snow-line^  iS'.  variabilis  prefers  the  wooded  lowlands  of  the 
Atlantic  side,  and  likewise  does  not  climb,  loving  the  banks  of 
rivulets  and  well-herbed  ravines.  Others,  e.  g.  S.  torquatuSy  are 
found  only  on  rocks,  stone  walls,  and  buildings ;  they  are  swift. 
Some — and  these  are  the  most  depressed  in  body — are  rather 
sluggish,  e.  g.  S.  apinosus,  and  spend  most  of  their  time  on  the 
ground  between  spiny  growth  of  hedges  and  low  trees,  which 
they  ascend  a  little  way,  in  short  rapid  jerks,  when  alarmed. 
Lastly,  S.  microlepidottis  is  truly  arboreal,  ascending  the  trees  in 
the  morning,  with  the  sun,  right  into  the  green  tops,  where  they 
hunt  for  insects.  This  species  has  the  greatest  possible  alti- 
tudinal  range  ;  from  the  hot  country  of  Southern  Oaxaca,  only  a 
few  hundred  feet  above  the  level  of  the  sea,  to  the  upper  tree-line 
of  Citlaltepetl,  about  13,500  feet  elevation. 

Many  species  are  viviparous.  According  to  my  own  observa- 
tions, the  following:  acanthinus,  cenevs,  formomis,  microlepidotuSy 
sccUaris — all  gravid  in  the  months  of  July  to  September. 

Iguaiia  rhiiiolophus  is  interesting  for  various  reasons.  It  is 
the  largest  Lizard  in  Mexico,  attaining  a  total  length  of  about 
5  feet.  Always  arboreal  and  aquatic  and  truly  tropical,  it  occurs 
in  the  whole  of  Central  America,  but  in  Mexico,  north  of  the 
Isthmus,  only  in  the  States  of  Vera  Cruz  and  Southern  Oaxaca, 
everjnvhere  strictly  below  the  Plateau,  and  on  the  Pacific  side  it 
has  been  recorded  only  from  Manzanillo  near  Colima  and  near 
Mazatlan;  undoubtedly  also  near  San  Bias  and  in  the  lower 
reaches  of  the  Balsas,  but  this  information  I  have  only  from 
hearsay.  I  never  found  it  in  Guerrero.  The  creatui-e  requires 
permanent,  rather  sluggish  rivers,  or  deep  pools  in  the  savannahs. 
They  climb  about  in  the  trees,  eating  the  succulent  leaves,  which 
they  bolt  without  much  chewing,  for  instance  those  of  the  guava 
tree.  Favourite  places  for  resting  are  the  branches  which  over- 
hang the  water,  into  which  they  plump  with  a  loud  splash, 
fii  along  at  once  and  remaining  at  the  bottom  for  many  minutes. 
Whilst  the  adidt  are  dusky,  the  young  are  grass-green  and  are 
frequently  found  in  the  tall  grass  at  the  edge  of  a  pool.  They  at 
once  take  to  the  water  and  swim  to  the  bottom,  with  their  legs 
laid  back  and  propelling  themselves,  like  newts,  by  rapid  undu- 
lating motions  of  the  tail.  The  eggs  are  buried  in  the  soft  soil, 
among  the  roots  of  a  tree,  always  near  the  water,  in  the  month 
of  May ;  by  the  end  of  July  they  are  already  hatched.  They  are 
known  as  Quanas  or  Iguanas. 

Ctenosaura  acanthitra  is  a  common  Lizard  of  the  hot  and  warm 
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countries,  from  Yucatan  to  Tampico  and  on  the  Pacific  side 
as  far  as  Southern  California.  It  does  not  take  to  the  water, 
preferring  rocky  bush-land  or  savannahs.  According  to  the 
locality,  it  makes  its  home  in  a  hollow  tree,  in  the  roof  of  a  house, 
or  on  the  ground,  where,  among  rocks  or  trees,  it  digs  out  a 
permanent  burrow,  heaping  up  the  soil  above  and  around  it. 
Tliis  "  Iguana,"  or  "  Tilcampo "  of  the  Zapotecs,  is  very  fierce, 
bites,  and  lashes  out  furiously  with  its  tail.  Its  food  is  varied, 
from  all  kinds  of  lizards,  snakes,  and  insects  to  grass  and  flowers ; 
in  turn  the  Tilcampo  itself  is  much  prized  as  an  article  of  food, 
and  in  the  markets  fetches  more  than  two  fowls. 

The  young  are  entirely  vivid  green  ;  in  their  second  and  third 
years  the  back  and  sides  develop  blackish  patches  upon  the  green 
ground,  and  in  this  stage  they  are  often  very  beautiful.  With 
approaching  maturity  the  green  colour  disappears,  being  en- 
croached upon  and  then  entirely  suppressed  by  the  spreading 
black  and  brown  pigment.  But  in  certain  localities,  where  these 
lizards  live  amongst  luscious  growth  of  evergreen  trees,  many 
individuals  retain  their  green  livery  throughout  life.  I  caught  a 
young  Tilcampo,  which  belonged  to  a  green  family,  as  shown  by 
the  parents,  at  San  Juan  Evangelista,  on  the  eastern  side  of  the 
Isthmus,  where  the  green  colour  was  normal ;  within  less  than 
18  months  my  captive  had  lost  all  the  green,  and  had  assumed  the 
dusky  brownish  and  patchy  garb. 

Clenosaura  quinqueccmncUa, — This  much  smaller,  brownish- 
yellow  species  is  not  arboreal,  ranging  from  Honduras  into  the 
southern  hot  parts  of  Oaxaca.  It  becomes  very  tame,  takes  a 
varied  diet,  and  defends  itself  in  its  burrow  by  sideward  strokes 
of  its  spiny  tail,  much  like  the  Indian  XJromastix,  which  it  greatly 
resembles  in  habits  and  outward  appearance. 

BcMiacaa  viUatua, — Closely  allied  to  the  Central  American 
B,  americanus,  ranges  from  Ecuador  into  the  Tierra  Caliente  of 
Mexico,  where  it  is,  however,  restricted  to  the  southern  part,  not 
going  further  north  than  Cordoba.  Until  I  found  it  at  Teque- 
sixtlan  and  Tierra  Colorada  in  the  centre  of  Guerrero,  it  was  not 
known  from  the  Pacific  side.  The  locality  *'  Orizaba "  in  the 
'  Biol.  Centr.-Am.'  is  erroneous ;  Sumichrast  states  clearly,  and 
correctly,  that  this  species  extends  only  up  to  3300  feet.  The 
'^  Pasarios,"  its  universal  Spanish  name,  lives  always  on  the  banks 
of  rivers  or  pools.  I  generally  found  them  busy  on  the  ground 
close  to  the  water's  edge,  or  upon  a  low  overhanging  branch.  On 
the  slightest  alarm,  they  plunge  or  rush  into  the  water,  rapidly 
running  over  the  surface  in  a  slightly  erect  position,  splashing 
the  water  with  their  long-toed  hind  limbs  and  the  long  wriggling 
tail,  whilst  the  arms  are  adpressed  to  the  body.  They  do  not 
dive ;  arrived  on  the  other  side,  they  climb  up  the  bank  and  hide 
in  the  tangled  vegetation^  The  usual  statement  that  they  propel 
themselves  by  rapid  strokes  of  the  fore-limbs  is  erroneous,  and 
the  notion  that  the  high  dorsal  and  caudal  crests,  which  adorn 
the  male  only,  serve  as  a  sail  is  a  fable. 

Corythophanea  hemandezi,    "Teterete." — From   Chiapas    and 
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Yucatan  to  the  State  of  Vera  Crnz,  absolutely  confined  to  the 
Atlantic  Tierra  Caliente,  in  forest-land ;  arboreal,  or  rather  amongst 
shrub-like  trees,  the  brown  bark  of  which  this  curious-lookmg 
gentle  lizard  looks  to  for  protection.     It  feeds  upon  insects. 

LcBmanctus, — The  two  Mexican  species  are  excessivelj  rare, 
perhaps  because  they  live  higher  up  in  the  trees,  where  it  is  then 
next  to  impossible  to  discover  them.  L.  serratus  is  known  from 
Campeche  and  the  States  of  Vera  Cruz  and  Oaxaca  without  localities. 
L,  langipesy  hitherto  known  from  Jalapa  only ;  all  the  more  re- 
markable is  the  solitary  specimen  which  I  found  amongst  a 
collection  sent  to  the  Field  Columbian  Museum  from  the  State  of 
Colima. 

Anolia,  with  at  least  a  dozen  species  in  the  Eastern  or  Western 
Tierra  Caliente.  A.  itebulosus  has  the  widest  range  in  Mexico, 
from  Tehuantepec  to  Jalapa,  and  to  Yentanas  on  the  west ;  I 
found  it  not  only  on  the  coast  of  Guerrero,  but  also  on  the 
Nevado  de  Colima,  up  to  at  least  7600  feet,  together  with  A,  Uo- 
gaster,  A.  gadovii  at  Tierra  Colorada,  in  bush-land.  The  AnoUs 
seem  to  spend  most  of  their  time  on  the  lower  branches  of  shrubs 
and  trees  or  amongst  the  rank  herbaceous  vegetation,  waiting  for 
insects,  and  trusting  to  not  being  seen  when  basking.  Especially 
when  they  have  become  excited  by  being  piu*sued,  the  males 
stretch  out  their  mostly  beautifully-coloured  gular  sac.  None 
of  the  Mexican  species  which  I  have  observed  displays  any  marked 
change  of  colour  like  the  A,  carolinensisj  the  *'  Chameleon"  of  the 
Americans. 

Tejidje*  are  clearly  a  Neotropical  family,  with  several  dozen 
genera  in  South  America.  Of  all  these,  only  Ameiva  and  the 
closely-allied  Cuemidophorua  extend  through  and  beyond  Central 
America:  Ameiva  into  the  Eastern  and  Western  hot-lands  of 
Mexico  and  into  the  Antilles ;  Cnemidophorus  through  Mexico 
into  the  United  States,  where  C.  sexlineaius  has  spread  over  nearly 
the  whole  Union.  This  genus  is  entirely  terrestrial,  preferring 
sandy  districts  with  bush-land ;  only  C,  gtUkUus  is  a  typical 
inhabitant  of  the  lowland  forests  of  Vera  Cruz.  The  Mexican 
species  avoid  the  high  plateau,  5000  feet  being  about  the  upper 
limit.  The  only  exception  is  made  by  C,  gularisy  which  has 
been  credibly  recorded  from  Guanajuato,  and  of  which  I  have 
examined  specimens  collected  by  Dr.  Meek  close  to  the  town  of 
Puebla,  which  lies  at  an  altitude  of  more  than  7600  feet,  higher 
than  the  Valley  of  Mexico,  where  Cnemidophorus  does  not  occur. 

Concerning  distribution  and  variation,  cf,  my  paper, "  Evolution 
of  the  Colour-pattern  and  Orthogenetic  Variation  in  certain 
Mexican  Species  of  Lizards,  with  adaptation  to  their  surroundings," 
Proc.  Roy.  Soc.  vol.  Ixxii.  p.  109  (1903). 

Amsiva  undtdata,  the  only  species  in  Mexico,  is  an  inhabitant 

*  From  the  Aztec  **  teco-ixin/'  t.  e.  Rock-lizard,  the  name  of  8celoparu$  torquatut, 
misspelt  and  misapplied.  The  Zapotecs  and  Mazatecs  call  CnemidophoAis  and 
Ameiva  Zumbichi  and  Cachumbo. 
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of  the  hot,  well-wooded  parts  of  Guerrero,  Oaxaca,  and  Vera  Cruz, 
whence  it  extends  far  into  Central  America.  It  is  far  less  quick 
than  CnemidopharuSf  and  I  have  found  it  invariably  in  the 
vicinity  of  water, 

Anouid^. — Anguia,  with  its  sole  species  fragiliSj  and  two  species 
of  OphUtMTus  s.  Fseudopus  (Morocco  to  Burma)  are  the  only 
members  of  this  family  which  are  not  American,  and  even  the 
third  species  of  Ophisaurus,  0,  veiUraUa,  lives  in  the  United 
States.  The  countries  now  richest  in  Anguidae  are  Mexico, 
Central  America,  and  the  Antilles ;  a  few  extend  into  South,  and 
a  few,  €rerrhonotu8  with  the  Ophisaurue,  into  North  America, 
where  the  latter  is  widely  distributed  (also  recorded  from  Jalapa). 

Diploglo89U8  is  peculiar  to  the  mountainous  regions  of  Mexico ; 
Z>.  stemdackneri  from  Orizaba,  Jalapa,  and  Guatemala.  The 
related  genus  Celestus  in  Antilles  and  Central  America. 

Gerrhonotus  is  the  main  genus,  eight  species  of  which  occur  in 
Mexico,  entirely  in  mountainous  districts  or  on  the  plateau ;  they 
are  consequently  absent  in  the  hot  lowland  forests,  and  references 
to  Vera  Cruz  and  Tehuantepec  do  not  apply  to  such  towns  but 
to  unknown  places  in  the  state  or  district. 

G.  cceTTtUeus  has  the  widest  range,  from  British  Columbia  and 
Colorado  along  the  Pacific  side  of  Mexico  to  Costa  Rica.  Most  of 
the  species  live  on  the  ground,  in  the  oak-  and  pine-forests, 
preferring  clearly  a  moist  and  by  no  means  warm  climate. 
G.  antauges  ascends  Citlaltepetl  to  an  altitude  of  more  than 
12,000  feet,  in  the  pine-forests,  or  in  the  grass  near  little  streams, 
and  higher  up  amongst  the  tussocks  of  grass,  basking  on  the  top 
of  such  a  tussock  and  making  its  home  among  the  roots  or  in 
the  mass  of  last  year's  rotting  blades.  In  such  a  place  they 
diiiappear  easily,  although  they  are  not  quick.  The  same  applies 
to  G.  imbricatus.  G,  gramineusy  delicately  light  green  above  and 
yellow  below,  is  arboreal,  ascending  the  highest  trees  in  search  of 
insects  and  making  its  lair  in  hoUow  trees  of  oak,  pines,  and 
arbutus.  They  all  are  viviparous,  live  on  insects  and  worms, 
and  lose  their  shyness  a  few  hours  after  having  been  caught  and 
handled. 

Xenosauru)^. — Xeiwsaurtis  g^'andU  nlone  is  recorded  only 
from  the  mountains  near  Orizaba,  Cordoba,  and  Oaxaca. 

Helodermatid^. — The  sole  genus  Heloderma,  unless  we  include 
LaiUhanotua  of  Borneo.  H.  auspectum  of  Arizona  and  Kew 
Mexico,  and  H,  horridum  of  Mexico.  The  notion  that  Helodenna 
is  a  dweller  oi>  arid  mountains  is  quite  enx)neou8.  It  is  restricted 
to  hot  lowlands  with  sandy  ground.  Most  of  Arizona  is  high 
and  dry  tableland,  and  there  is  quite  a  trade  in  "  Gila  monsters,*' 
but,  so  far  as  I  could  find  out,  they  all  came  from  such  terribly  hot 
and  low  sandy  places  as  Yuma,  on  the  lower  reaches  of  the  Gila 
river,  and  from  similar  localities  in  Sonora.      TI,  horridum  is 
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stated  by  Giintber  to  have  probably  a  wide  distribution  in  Mexico. 
The  fact  is  that  it  has  hitherto  been  recorded  only  from  the 
following  localities : — near  Tehuantepec,  and  near  Presidio  by 
Forrer;  and  in  the  museum  at  Mexico  is  a  specimen  from 
Apatzingan  in  Michoacan.  It  is  very  local.  In  Guerrero  and 
Oaxaca,  Colima  and  Jalisco  everybody  speaks  of  the  "  Escorpi6n." 
"  He  is  unkillable  unless  you  crush  him  with  a  big  stone.  When 
at  last  secured  in  a  cleft  stick,  his  poison  dropping  to  the  ground 
causes  all  vegetation  to  wither  for  yards  around.  There  are  two 
kinds  in  Guerrero,  one  brown,  the  other  black  and  yellow; 
nocturnal,  hidden  in  the  daytime  beneath  the  stump  of  a  tree  or 
under  a  boulder ;  lestivating  diu-ing  the  dry  season.''  Hundreds 
of  times  have  I  oflFered  much  money,  even  for  being  taken  to  its 
lair,  but  all  in  vain.  The  only  place  where  I  personally  know  it 
to  occur  is  Juchitan,  not  far  to  the  north-east  of  Tehuantepec ; 
in  the  museum  at  Oaxaca  is  a  stuffed  specimen,  a  monster  about 
2i  feet  in  length.  At  last  I  thought  I  had  run  the  beast  down, 
wnen  at  Zapotlan  in  Jalisco.  The  poison,  the  sluggish  fierceness, 
difficulty  in  killing  it,  all  this  sounded  favourable.  We  found  the 
Escorpion,  but  it  was  the  harmless,  gentle  GeirrhonotuSy  which  for 
some  unaccountable  reason  is  feared  as  very  poisonous!  Tlie 
Zapotecan  name  of  Helodemia  is  "  Talachini " ;  the  Aztecs  called  it 
"  Acaltetepon."  Hernandez  states  that  "it  is  found  in  Cuemavaca 
and  other  hot  districts."  But  it  does  not  occur  anywhere  near 
the  State  of  Morelos,  unless  the  huge  figure  of  a  lizard  carved  out 
of  a  rock  near  Cuemavaca  is  evidence ! 

The  last  three  families  taken  together  form  a  very  ancient 
group,  which  seems  to  have  its  original  centre  in  the  old 
Sonoraland,  or  let  us  say  in  the  old  Sonoran  +  Central  American 
+  Antillean  landmass.  The  absence  of  Anguidse  in  Eastern 
Asia  suggests  the  spread  from  North  America  into  Europe  and 
Asia  across  the  polar  region,  unless  we  prefer  the  problematic 
bridge  across  the  Northern  Atlantic  from  the  Antilles  (which 
possess  their  own  genus  Celestus  with  several  species)  towards  the 
Mediterranean. 

SciNCiDiE. — Of  this  large  and  almost  cosmopolitan  family 
America  possesses  the  smallest  number,  and  it  is  significant  that 
the  number  of  forms  decreases  from  North  to  South.  Mexico  has 
about  10  species.  They  may  perhaps  be  divided  into  a  Northern 
lot,  EtcmeceSj  which  ranges  from  the  middle  of  North  America  over 
the  Mexican  plateau  and  its  bordering  mountains ;  and  into  a 
Southern  set,  Mahuia  and  Lygosoma  s.  Mocoa^  which  love  the  hot 
country,  extending  far  into  tropical  South  America,  with  species 
in  the  Antilles,  in  Mexico  restricted  to  the  Southern  States  east 
and  west. 

Mahuia  agilis  Ls  fond  of  basking  on  shrubs  and  it  even  climbs 
trees,  hiding  under  the  bark.  Like  Lygosoma  latercde  it  hunts  in 
the  dusk.  Eumeces,  of  which  I  have  observed  only  li/noce  and 
fuscirostrisj  prefer  mountain   forests,  where  they  live  on  the 
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ground,  basking  on  the  fallen  leaves,  between  which,  and  in  the 
soft  humus,  they  wriggle  away  with  perplexing  agility. 

AxELYTBOPSiDiB,  an  artificial  assembly  of  a  few  degraded 
Scincoids  in  Madagascar,  Tropical  Africa,  and  Anelytropsia 
pajnUo8U8  in  Mexico.  Of  this  only  the  two  type  specimens, 
described  by  Cope,  **  from  near  Jalapa,"  were  known,  until  I  found 
another  in  the  humus  of  a  dense  forest  near  Motzorongo,  south  of 
Cordobe. 

XANTUSiiDiE. — The  range  of  Xcmtvsia  extends  from  the  desert 
tracts  of  Nevada,  California  with  its  impressive  Mojave  desert, 
into  Lower  California.  There  is  little  doubt  that  some  species 
of  Xaniima  will  be  found  in  the  desert-like  country  between 
Chihuahua  and  New  Mexico,  which  has  all  the  characteristic 
features  of  the  home  of  Xantusia,  not  the  least  being  the  Yucca - 
trees,  the  bunches  of  spiky  leaves  of  which  give  them  shelter. 
The  only  other  Mexican,  Lepidophyma  fla/vomidculcUum,  ranges 
from  Panama  to  the  Isthmus  of  Tehuantepec.  The  few  other 
members  of  the  family  are  likewise  Central  American,  and  one  is 
found  in  the  Antilles.  This  little  strictly  American  family  shows 
consequently  division  into  a  Northern  or  Sonoran,  and  a  Southern 
or  Central  American  Antillean  gi*oup. 

AxiELLiD^,  with  Aniella  pvlchra  in  California,  and  ^.  texana, 
of  which  the  only  specimen  known  came  from  El  Paso. 

AMPHiSB^NiDiE. — The  distribution  of  numerous  Amphisbjenidw 
throughout  Africa  and  several  Mediterranean  coimtries,  as  well  as 
in  South  and  Central  America,  Mexico,  Lower  California,  Florida, 
and  the  Greater  Antilles,  seems  to  favour  a  former  transatlantic 
connection. 

Curiously  enough,  Mexico  possesses  only  one  genus,  but  this  is 
the  most  interesting  of  all : — 

Ohirates. — Discovered  many  years  ago  somewhere  in  Mexico, 
Chirotea  s.  Bipes  eanalicvlatua  remained  almost  mythical.  Then 
Dug^  received  a  single  specimen  from  near  Tecpan  in  Southern 
Guerrero,  which  he  named  ffemickirotes  tridacti/hts,  Neirt,  some 
twenty  years  ago,  the  creature  was  discovered  in  Lower  California 
in  considerable  numbers,  they  are  Cope's  Euchirotes  hiporua,  I 
myself  found  Chirotes  at  last  on  the  banks  of  the  Balsas  River,  in 
the  centre  of  Guerrero.  It  lives  there  in  the  fields  of  alluvial 
sand,  well  out  of  reach  of  possible  floods.  Our  only  chance  of 
getting  these  pink,  worm-like  creatures  was  the  oflfering  of  rewards 
to  the  Indians  who  were  ploughing  the  fields  of  young  Indian 
com  in  the  month  of  July.  They  live  at  a  depth  of  at  least  one 
foot,  burrowing  little  tunnels  which  lead  a  long  way  in  any 
direction  in  the  moist  sand,  but  in  the  drier  parts  collapse  at 
once  behind  the  digging  animal.  When  kept  in  a  tin  with 
aand,  they  dug  into  it  with  their  heads  first  and  then  with  their 
mole-like  hands.     They  never  appeared  on  the  surface.     Like 
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the  Portuguese  Blanua  cinerefos  they  soon  became  flabby  from 
evaporation,  but  they  soon  swelled  up  again  when  the  sand  was 
moistened. 

To  split  these  creatures  into  three  genera  is  ridiculous.  But  it 
is  very  interesting  that  the  specimens  from  the  only  three  localities 
known  differ  in  the  number  of  femoral  pores,  the  length  of  the 
tail,  and  in  the  reduction  of  the  number  of  the  fingers  and  claws. 

C.  canaliculatics. — Fifth  finger  very  small,  clawless ;  three  pores 
on  either  side  in  front  of  the  enlarged  preEinal  scales ;  tail  twice 
as  long  as  the  head.     Nasal  plates  widely  separated. 

Specimen  in  Berlin  Mnsenm Right  hand  1.2.3.4.0;  Left  1.2.3.4.0. 

British  Museum  1 „        „      1.2.3.4.0;  „     1.2. 3. 4. a 

„         II „        H      1.2.3.4.0;  „     1.2. 3. 4. a 

RioBalsasI „        „      1.2.3.4.0;  .,     1.2.3.4.5. 

„        „      II „        «      1.2.3.4.6;  „     1.2.3.4.5. 

„        „      III „        „      1.2.3.4.6;  „     1.2.3.4.5. 

(Fifth  finger  on  both  hands  well-developed  in  Balsas  II.  and  III.) 

C,  hiporus  {Euchirotes  biparus  Cope). — 13  specimens  in  Smith- 
sonian Institute,  from  La  Paz  in  Lower  California ;  said  also  to 
be  common  at  Cape  Lucas. 

According  to  Cope,  with  tail  twice  as  long  as  the  head,  five 
digits  all  clawed,  with  only  one  pore  on  either  side,  nasal  plates 
nearly  in  contact  in  front. 

C.  tridactylua  (Hemichirotes  tridadyhia  Dugte).  One  specimen 
from  Tecpan,  near  Acapulco.  Tail  slightly  longer  than  the  head ; 
only  three  digits,  all  with  claws ;  a  pair  of  pores  on  either  side ; 
na^  plates  widely  separated. 

It  is  remarkable  that  Chiroies,  the  least  reduced  member  of  the 
family,  is  the  only  Mexican  representative  of  this  presumably 
ancient  group.  Rhhveura  of  Florida  has  been  found  in  the 
Oligocene  of  South  Dakota,  whereby  the  former  range  is  extended 
considerably  to  the  north.  It  is  very  difficult  to  imagine  how 
Chirotes,  a  helpless  digger,  without  any  chance  of  travelling,  bound 
to  sandy  soil,  has  managed  to  survive,  unless  we  assume  that  it  is 
really  a  coast-form.  Living  in  dunes,  as  it  does  at  Cape  Lucas, 
Lower  California,  it  may  have  ascended  the  Basin  of  the  Balsas, 
which  river,  from  its  mouth  far  into  Guerrero,  is  bordered  by 
many  sand -covered  ledges. 

The  arenicolous  Chirotes  has  retained  its  fore-limbs,  which, 
although  short,  are  rather  well-developed,  while  those  genera 
which  live  in  humus  and  rich  soil  have  lost  the  limbs  as  usual. 

The  natives  had  no  proper  name  for  these  little  creatures,  but 
described  them  as  "  culebritas  con  manitas." 


Resttme  of  the  DiatHbution  of  Mexican  Lcuxrtilia, 

GeckonicUe, — Chiefly  Antilles,  North-western  South   America 

and  adjoining  Central  America. 
Euhleph(irid(K, — North-western   Mexico   and   Mexican    Tierra 

Caliente. 
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IguamidcB : 

1.  Xerophile,  humivagous;  Sonoran,  non-Antillean. 

2.  Arboreal ;  Central  and  South  American  and  Antillean. 
TejidcB. — Neotropical,  with  Ameiva  into  Tierra  Oaliente  and 

Antilles,  Cnemidopharus  far  into  United  States. 
Anguidae. — Mexican,  Central  American  and  Antillean,  reaching 
far  North  and  South. 

ff2ZJCS«. }  M«=^«"*'  non-Antaiean. 
Scincidce: 

1.  Northern  America  and  plateau  of  Mexico,  non- Antillean. 

2.  Central  American  into  Mexico  and  Antilles. 
Xa^iiusiidoi : 

1.  Sonoran,  non- Antillean. 

2.  Central  American  and  Antillean. 

Amphisbcgnidce, — Mexico,  Central  America,  and  Antilles; 
formerly  much  farther  north  in  the  United  States ;  extending 
far  into  South  America. 

These  statements  are  intended,  in  their  reduced  form,  to 
indicate  the  probable  centres  of  dispersal  of  the  various  families. 
It  is  important  that  of  these  10  families  no  less  than  7  have 
representatives  in  the  Greater  Antilles,  and  that  these  Insular 
members  belong,  in  not  a  few  cases,  to  Insular,  peculiar  genera, 
e.g.  Cydura  and  Metopoceros  of  the  Iguanidse,  Celeatvs  of  the 
Anguidfe,  Cricoacmra  s.  Crieoilepis  of  the  XantusiidsB ;  and  it  is  also 
worth  noting  that  Amphisbcena  itself  occurs  in  Puerto  Rico,  on 
the  Yiiginia  Islands,  and  South  and  Central  America,  but  not  in 
Mexico.  Xenosaurua  and  Heloderma,  each  the  sole  member  of  a 
family,  are  restricted  to  Mexico  in  a  slightly  wider  sense.  Most 
of  the  Anguidse  and  Iguanidte,  and  all  the  Xantusiidas,  are  centred 
in  tropical  and  semitropical  America.  -  We  may  fairly  conclude 
that  at  least  the  Amphisbsenidfe,  Anguidse,  Iguanidse,  Xantusiidse, 
are  very  old  inhabitants  of  the  ancient  Sonoran-Central  American 
and  Antillean  mass  of  land.  Of  these  families  the  Amphisbcenidae 
may  well  be  autochthonous.  The  Tejidse  alone  are  unmistakable 
Southern  immigrants  from  an  original  centre,  probably  Brazilian, 
not  N.W.  South  America ;  otherwise  it  would  not  be  obvious  why 
only  so  few  Tejidse  have  extended  beyond  the  present  South- 
American  continent.  They  {Anolis  and  Ameiva)  were  the  latest 
immigrants  into  the  Central  Land  Complex  just  before  the 
Antillean  separation,  after  which  these  genera  and  Gnemidophorus 
could  continue  their  continental  progress  northwards. 

It  is  suggestive  that  so  many  of  these  families  fall  into  a  north- 
western, t3rpically  Sonoran  and  Pacific,  xerophile,  and  a  southern, 
more  Atlantic  group  with  predominant  hygrophile  characters; 
the  Antillean  forms  naturally  siding  with  the  latter.  The 
Mexican  plateau,  instead  of  connecting,  rather  severs  these  two, 
mainly  oecological  groups,  the  connection  passing  round  to  the  south 
of  the  plateau.    It  must  remain  a  moot  question  which  of  the 
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two  groups  is  the  older.  Not  unlikely  both  are,  in  America,  the 
divergent  result  of  more  generalised  features ;  the  one  with  the 
desert,  the  other  with  the  typical  forest  as  the  leading  motive,  or 
rather  the  ultimate  theme  or  goal  for  adaptation.  We  do  not 
know  the  physical  features  of  ancient  Sonoraland.  There  need 
have  been  no  deserts  or  semiarid  tracts  and  rather  barren  plateaus. 
The  "petrified  forest"  of  Arizona;  the  fact  that  many  of  the 
present  desert -like  stretches  from  Northern  Mexico,  through  New 
Mexico  to  Utah  and  beyond,  are  the  basins  of  former  lakes  (many 
of  them  still  rapidly  receding) ;  nay,  even  the  prehistoric  towns 
in  the  now  inhospitable  ports  of  Arizona  and  New  Mexico — all 
these  circumstances  indicate  that  much  of  Old  Sonoraland  is  stiU 
further  tending  towai-ds  the  formation  of  deserts,  just  as  clearly 
as  enormous  parts  of  Centml  Asia. 

Sonoiuland  had  originally  a  much  wider  extent.  It  is  obvious 
that  the  Tres  Marias  Islands  were  part  of  Tepic ;  there  is  also 
little  doubt  that  the  peninsula  of  Lower  California  was  continued 
to  the  Revilla  Gigedo  Islands.  That  was  at  an  epoch  when  the 
Gulf  of  California  did  not  yet  exist,  the  peninsula  as  such  dating 
from  the  end  of  the  Miocene. 

Ophidia. 

TvPHLOPiDiE. — Only  two  species  are  known  from  Mexico. 
Typhlops  tenuis  from  the  State  of  Vera  Cruz,  ranging  south  to 
Guatemala;  and  Anomalepis  mexicana  from  Nuevo  Leon.  The 
pi^esent  centre  of  this  family  is  South  and  Central  America, 
whence  they  have  extended  into  the  Antilles  (Puerto  Rico). 

GLAUCONiiDiE. — Glauco7iia,  the  main  genus,  ranges  from  New 
Mexico,  Texas,  and  Florida,  far  into  South  America,  whence  only 
the  Lesser  Antilles  have  been  entered.  Mexican  localities  are 
still  very  scattered.  The  northern  species,  e.  g.  G,  hum  His,  ranges 
over  the  plateau  and  the  Pacific  slope ;  G.  dtdeia  from  New 
Mexico  to  Chilpancingo ;  while  G,  oLbifroiis  is  a  Central  American, 
entering  the  Eastern  and  Western  States  of  Mexico  but  avoiding 
the  plateau. 

BoiDjE. — In  Mexico  only  the  Pythonine  Loxocemiis  bicolor, 
recorded  from  Colima,  Tehuantepec,  and  Guatemala ;  and  the  Boa 
impercUor  (incl.  meocicana),  "  Masaco4tl,"  which  ranges  from 
Ecuador  through  Central  America  into  the  Mexican  Pacific  and 
Atlantic  Tierra  Caliente,  keeping  strictly  to  the  forest  and  bush 
lands.  The  Boinee  continue  northwards  as  the  arenicolous 
Lichanura  of  Lower  California  and  of  similar  hot  desert-like 
districts  of  Arizona ;  and  the  likewise  arenicolous  Chariiia,  which 
extends  from  California  to  Washington.  Another  set  of  Boas, 
typicjil  dwellers  of  luxurious  tropical  countries,  occurs  in  the 
Antilles ;  all  these,  Epicrates,  Corallus,  and  l/ngalia,  have  allied 
species  in  Central  and  South  America. 

Consequently  this  archaic   family  is  clearly   divided   into  a 
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Pacific,  terrestrial  xerophile,  and  a  more  Atlantic  and  southern 
rather  hygrophile  stock.  The  former  is  almost  typicsllj  Sonoran, 
except  that  it  does  not  enter  the  plateau.  Since  Charina  shows 
that  it  can  endure  a  cold  climate,  the  absence  of  similar  forms  on 
the  Mexican  plateau  may  possibly  date  back  to  the  barrier  of 
volcanic  terrain. 

CoLUBRiD^. — Of  the  bewildering  number  of  these  snakes  in 
Mexico  only  those  have  been  selected  for  discussion  which  seem 
to  yield  some  tangible  results,  while  such  as  are  too  widely 
scattered  or  rather  imperfectly  known  in  their  distribution  have 
been  mostly  left  out. 

C.  AGLYPHiE. — TropidonottM,  decidedly  a  Nearctic  genus,  ex- 
tending through  the  whole  of  Mexico,  with  greatly  diminishing 
numb^  of  species  into  Central,  but  not  into  South  America  or 
into  the  Antilles.  T.  ardinatus  (incl.  varieties)  is  the  commonest 
species  in  the  whole  of  Mexico.  T.  validics  is  a  western  form, 
from  Utah  to  Ck)lima.  T,  sipedon  s.  faadatua  is  eastern,  from 
east  of  the  Rocky  Mountains  to  Ck)sta  Kica.  Others  are  confined 
to  the  southern  half  of  Mexico. 

Ischnognaihiia  is  Nearctic,  extending  over  the  plateau,  re- 
occurring  in  Guatemala. 

Cantia,  clearly  Nearctic,  through  Mexico,  with  preference  for 
the  plateau  and  its  western  slope,  into  South  America. 

Ficimia  is  Sonoran,  scattered  through  Mexico. 

ZamenU, — Sonoran.  Of  the  9  American  species,  8  occur  in 
Mexico,  3  of  which  are  confined  to  the  southern  half  or  extend 
into  Central  America,  but  not  into  the  Antilles.  Z,  constrictor^ 
widely  spread  over  the  States,  enters  North  Mexico.  Z,  omatus, 
semiluieatua,  and  iwtiitUus  are  typical  of  New  Mexico,  Arizona  to 
Sinaloa,  continuing  as  Z,  menUwarius  as  a  western  form  from 
Sinaloa,  Colima,  S.  Oaxaca  to  Guatemala.  Z.  grahami  is  a 
central  and  eastern  form  from  the  Southern  States  right  over  the 
plateau  and  the  East  to  Tehuantepec.  Z.  piUcherrimus  is  southern, 
from  Salina  Cruz  to  West  Nicaragua ;  lastly,  Z.  mexicanns  has 
been  recorded  from  Colima,  Central  and  South  Guerrero,  Guana- 
juato, and  from  Cape  Corrientes  in  Jalisco  ♦. 

Coluber  with  SpUotes  and  PUyophia  are  clearly  Nearctic,  with 
some  species  in  almost  every  State  of  Mexico  ;  none  is  Antillean, 
although  some  ezctend  far  into  South  America.  C.  coraisj  the  most 
powerful  Colubrine  Snake  of  Mexico,  inhabits  the  warm  and  hot 
countries,  with  the  wide  range  from  the  South-eastern  States  of 
North  America  to  Brazil. 

CoroneUa. — Nearctic.  C.  regalia  from  Kansas,  over  the  plateau 
to  Mexico  City  ;  C,  Icevis  in  Nuevo  Leon  ;  C,  anntUata  = 
mieropkolia  from  Texas  to  Para,  in  Mexico  certainly  all  over  the 

*  Bocoart  (Mission  Scient.  Mex.)  states  emphatically  "  an  cap  Corrientes  sur  le 
Pacifique";  it  is  therefore  rather  perplexing  that  Giinther  (Biol.  Centrali-Anieric.) 
adds  "  Cuba,  Mus.  Paris,"  as  a  locality  of  this  species.  There  happens  to  be  a  Cape 
Corrientes  at  the  western  end  of  Cuba. 
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southern  half;  coloured  and  behaving  exactly  like  Elaps,  it  is 
often  mistaken  for  a  true  "  Coralillo." 

Uroiheca^  Dromicus,  Drymohiua^  and  Leptophis  are  mainly 
Central  and  South  American  with  species  in  the  Antilles,  extend- 
ing northwards  into  the  Atlantic  and  Pacific  Tierra  Caliente,  on 
the  east  side  even  into  Texas.  Drymohiua  margarUiferus  is  the 
commonest  tree-snake.  D.  boddcterii  ranges  from  South  America, 
Trinidad  and  S.  Vincent,  and  on  the  Pacific  side  it  has  been 
brought  from  Tres  Marias  Islands. 

Rhadhiea  is  South  and  Central  American,  going  into  Mexico 
east  and  west  and  onto  the  slopes  of  the  Southern  plateau. 
Uroiheca  likewise  Central  and  South  American  and  Cuban ; 
U,  elapoides  from  Costa  Eica  along  the  Atlantic  side  to  Orizaba. 

Streptopharus  typically  Central  American,  extending  into  the 
Atlantic  Tierra  Caiiente.  S.  diadematvs  from  Tabasco  through 
Oaxaca  to  Jalapa  and  Orizaba.  S,  cUra^us  from  Ecuador  and 
Venezuela  to  Jalapa.     None  is  Antillean. 

Hypaiglena  torquata  from  Venezuela  to  California,  in  Mexico  on 
the  plateau  and  the  Pacific  side. 

Atractea^  TropidodipaaSy  Dvrosema,  and  Geophia  are  Southern 
genera,  extending  into  the  Atlantic  and  Pacific  Tierra  Caliente, 
the  last  genus  with  more  western  range.  G.  (Gectgrcut)  ridimita 
I  have  found  in  the  sand-dunes  of  the  lagoons  near  Tehuantepec. 

Opisthoglypha. — Trimorphodony  a  Mexican  genus  with  western 
preference.  T,  upaUon  extending  northwards  into  Arizona,  south- 
wards to  Panama  ;  T.  biacutcUvs  distinctly  Pacific  from  Mazatlan 
to  Panama ;  T,  tau  on  the  Isthmus  of  Tehuantepec. 

ffimaniodeaf  a  t3rpical  Neotropical  forest  genus,  of  which  H. 
cenckoa  has  spread  into  the  Atlantic,  H.  gemmistrtUa  and 
H,  tenuiaaima  into  the  Pacific  Tierra  Caliente.  Cope's  statement 
that  H,  gemmiatrata  has  been  found  at  Toluca  seems  to  be 
erroneous. 

These  Tree-snakes  are  called  "  Sdchil "  in  Oaxaca  and  on  the 
Isthmus,  are  feared  as  poisonous,  and  are  said  to  attain  a  very 
great  length.  Every  snake,  when  in  motion,  appears  to  be  much 
longer  than  it  is,  and  these  active  creatures  gliding  rapidly  through 
the  dense  canopy  of  a  tropical  forest  seem  indeed  to  give  one  the 
impression  of  prodigious  length.  Another  name  for  Tree-snakes 
is  "  Bejuquillo,"  in  allusion  to  lianas,  which  are  called  bejuco. 

Leptodira,  Neotropical,  into  the  eastern  and  western  Tierra 
Caliente,  remaining  outside  the  plateau,  although  L,  cdboJ^Mcaj 
which  extends  to  Para  and  Ecuador,  ascends  outlying  mountains, 
like  the  Nevado  de  Colima,  up  to  7000  feet.  L,  aeptentrianaliaj  as 
the  most  northern  ofishoot,  occurs  in  Texas  and  New  Mexico. 

Oosyrhapua,  essentially  South  and  Central  American ;  0.  doelia 
and  O.pluTiibeiia  stop  at  the  Isthmus  of  Tehuantepec ;  Cpeiiolariv^ 
goes  into  Guerrero.  This  genus  is  of  special  interest  since  it 
contains  the  only  OpLsthoglyph  which  has  reached  the  Antilles, 
but  only  the  Lesser. 
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Erythrolamprus  and  Oxyhdia  are  likewise  South  and  Central 
American  genera,  entering  the  Tierra  Caliente ;  e.  g.  0.  acumin<itti8 
from  South  America  to  Motzorongo  in  Vera  Cruz,  and  through 
Guerrero  to  Mazatlan ;  it  is  also  on  the  Tres  Marias  Islands. 
E.fiaaidens  e:xtends  from  Costa  Rica  along  the  Atlantic  side  of 
Mexico  to  TamaulipoA  and  thence  into  Texas. 

Cotwphis,  South  and  Central  American,  with  C.  vUtatus  on  the 
Isthmus  and  in  Guerrero. 

Scolecophis, — The  few  species  live  in  rather  high  altitudes. 
S.  oBmulce  in  the  mountains  of  Chihuahua  ;  S,  michoa^ceTisis ; 
*S'.  airocitictiis  at  Toluca  (Jide  Cope)  and  in  Guatemala. 

ffomalocraniumf  with  two  dozen  species,  mostly  in  South  and 
Central  America,  whence  8  Mexicans,  chiefly  on  either  side  of  the 
plateau,  and  north-eastwards,  through  Nuevo  Leon  into  Texas. 

These  last  two  genera  are  not  arboreal. 

Stenorhina  degenhardti  from  Ecuador  into  the  Atlantic  hot 
country. 

Mandepis  puttuwii,  hitherto  known  only  from  Jalisco,  e,  g, 
Cumbre  de  los  Arrastrados,  8000  feet;  I  have  found  it  on  the 
Cumbre  de  los  Cajones,  south  of  Chilpancingo,  in  pine  and  oak 
forest,  altitude  3000  feet. 

Petalognaihus  iiebuUUus,  Of  this  South  and  Central  American 
species  I  found  one  specimen  in  the  forest  of  La  Raya,  south  of 
Cordoba. 

Amblycephalid^. — With  a  few  forms  in  South-eastern  Asia, 
but  many  in  South  and  Central  America.  Of  the  20  species  of 
Lepiognathus,  only  Z.  elegant  reaches  the  Isthmus  of  Tehuan- 
tepec. 

EiiAPiNiB. — Of  the  many  species  of  the  Neotropical  genus  Flaps 
only  2  or  3  occur  in  Mexico.  The  commonest,  E.fulvius^  ranges 
from  South  Brazil  far  into  the  Eastern  United  States.  In  Mexico 
it  seems  to  live  in  the  whole  southern  half,  including  the  plateau, 
e.  g,  Mexico  and  Guanajuato ;  it  is  curious  that  it  has  not  yet 
been  recorded  from  anywhere  north  of  a  line  drawn  from  Mazatlan 
to  Guanajuato  and  Tuxpan,  but  Cope  mentions  E,  euryoccmthus  of 
Arizona  from  "  Chihuahua  "  and  "  Sonora."  E.  elegans  seems  to 
range  from  Guatemala  into  the  Atlantic  Tierra  Caliente  near 
Jalapa.  No  Elapine  snakes  occur  in  the  Antilles.  These 
"  Coralillos,"  although  well-known  to  be  poisonous,  are  not  feared 
because  they  do  not  bite  unless  handled  clumsily ;  when  they  bite 
they  do  not  strike,  but  chew  deliberately  like  our  European 
CoroneUa.  Although  occasionally  found  basking,  they  lead  a  very 
retired  life,  preferring  vegetation,  hiding  under  rotten  stumps, 
with  a  predilection  for  ants*  nests.  They  are  practically  nocturnal 
like  nearly  all  the  non- poisonous  snakes  which  possess  the  same 
beautiful  coloration ;  the  combination  of  black  and  red  rings  has 
a  most  effacing  effect  in  the  dusk. 

Proc.  Zool.  Soc.— 1905,  Vol.  II.  No.  XV.  15 


226  DR.  H.  OADOW  OK  MEXICAN  [June  6, 

ViPERiD^. — CBOTALiNiE,  taken  together,  occur  all  over  Mexico,  as 
is  to  be  expected  of  a  group  which  ranges  from  Massachusetts  and 
British  Columbia  to  Argentina,  but  they  fall  into  two  lots : — 

I.  Northerners,  with  their  archaic  centre  in  Sonoraland. 
Andatrodon  is  chiefly  Nearctic ;  but  of  the  terrestrial  forms 
A .  bilineatus  extends  along  the  Pacific  side  of  Mexico,  including 
Tres  Marias  Islands,  to  Yucatan  and  Guatemala.  Of  SistrttruSj  east 
of  the  Rocky  Mountains,  ^S'.  raviis  has  been  desciibed  by  Cope 
from  Vera  Cruz.  Crotalus,  the  main  genus,  radiates  out  fi-om  the 
tablelands  of  Arizona ;  (7.  ierrificus  (horndtis  of  some  authors)  is 
the  only  species  which  extends  right  through  Mexico  to  the 
Isthmus,  and  thence  right  into  Argentina,  avoiding,  however,  the 
moist  and  wooded  Tierra  Caliente.  It  is  the  only  Rattlesnake  in 
South  America.  G,  triseriatus  is  confined  to  Mexico's  mountains, 
ranging  from  the  Nevado  de  Colima  right  across  to  Citlaltepetl, 
where  I  liave  found  it  at  an  altitude  of  12,500  feet. 

II.  Southemei's. — Ldchesis^  an  essentially  Neotix)pical  genus, 
a  few  species  of  which  extend  into  the  Eastern  and  Western 
States  below  the  plateau.  L,  lanshergi  has  the  widest  distribution, 
and  it  is  the  only  Pit- viper  which  has  entered  the  Lesser  Antilles, 
the  larger  and  older  islands  being  free  from  poisonous  snakes. 

The  Rattlers,  or  "  Viboras  de  cascab^l,"  are  not  much  feared, 
being  **  manzitos  "  (i-ather  tame),  meaning  sluggish  and  not 
inclined  to  strike  unless  provoked ;  moreover,  they  always  try  to 
give  fair  warning  with  the  rattle,  which  they  sound  only  when 
coiled  up  and  prepared  to  strike,  but  not  when  crawling  away  as 
they  generally  attempt  doing.  The  Lctchesis  lanceoUUxis,  the  "  Fer 
de  lance  "  of  Martinique,  «fec.,  "  Rabo  dehueso  "  or  Bone- tail  of  the 
Mexicans,  on  account  of  the  curiously  coloured  and  spike-like  tip 
of  the  tail,  behaves  quite  differently.  It  is  very  quick,  highly 
irascible,  and  even  known  to  make  for  its  pursuer,  therefore  much 
dreaded.  In  fact  the  few  cases  of  snake-bite  which  I  could 
ascertain,  mostly  fatal,  were  due  to  this  species. 


Resume  of  ike  DistrUmiian  of  Ophidia, 

Typklopidce, — Centi-al  and  South  American,  Atlantic  Mexican 
and  Antillean  *. 

Glatt<;onitdw. — Remnants  of  Sonoran  to  Neotropical  distribution ; 
they  may  reasonably  be  expected  to  be  found  in  the  Antillas. 

Boidw, 

1 .  Xei^ophile  Sonoran,  not  Antillean. 

2.  Hygrophile    Central  South   American,   Mexican   Tierra 

Caliente,  and  Antillean. 

•  For  the  present  purpose  only  those  Snakes  are  considered  Antillean  which  occur 
in  the  Greater  Antilles.  The  Les^^er  Antilles,  entirely  volcanic  and  of  much  younger 
date,  have  received  the  Lachesis,  Ojeyrhopus,  and  Ohuconia  directly  from  the  opposite 
part  of  Venezuela. 
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Agli/phou8  CclubrinCB, — ObvioiLsly  with  an  archaic  Nearctic 
centre.     Tliere  is  a  gradual  change  from  North  to  South. 

1 .  Northerners  which  send  a  few  species  only  into  Central 

and  still  fewer  into  South  America*,  while  none  reaches 
the  Antilles:  TropidonotiiSy  Ischnognathits,  Contia*^ 
Ficimia,  Coluber,  SpiloteSj  PiUtophis,  CoroneUa*,  Here 
also  Zamenis. 

2.  Central  Americans,  from  the  Mexican  Tierra  Caliente  into 

South  America  and  into  the  Antilles  **  :  Urotheca  **, 
Dromicif-8  **,  Dnppohiu^  **,  Leptophis  **,  Rhadinea, 
Strepiophorna, 

3.  Essentially  Southerners  with  their  present  centime  in  South 

America,  extending  northwards  into  Mexico,  but  not 
into  the  Antilles :  e.  g.  Atractes,  Tropidoilipsas,  Dirosema, 
GeophiSj  Xenodon, 

Opisthoglyphoaa  Colubrince, — Essentially  South  and  Central 
America  £j,  with  many  mostly  arboreal  forms  in  the  hot  countries 
of  Mexico,  whilst  a  few  terrestrials  extend  also  over  the  plateau 
and  into  the  neighbouring  United  States.     None  Antillean. 

£lapin<p, — Neotropical,  non  -  Antillean ;  but  a  few  species  of 
Elaps  range  through  Mexico,  and  ono  far  into  the  United 
States. 

Cralalincp, 

1.  Nearctic,   especially   Sonoi-an,   xerophile,    non- Antillean. 

Only  one  of  them  extending  far  into  South  America. 

2.  Neotropical,  northwards  into  the  Mexican  TieiTa  Caliente, 

and  into  the  Lesser  Antilles. 

All  this  means  that  the  Greater  Antilles  possess  only  the  ancient 
Typhlopid(^  and  perhaps  Glauconiid(B  and  have  received  those 
Boas  and  Agl3rphous  Colubrines  which  have  near  lelations  in 
Central  and  Noi-th- western  South  America,  whilst  Croialinrp, 
Elapinos,  and  OpisthoglyplKv  are  excluded.  Further,  this  indicates 
that  all  these  latter  grouixs  are  post- Antillean,  that  they  have 
extended  southwards  after  the  Antillean  separation,  have  developed 
into  the  present  tropical  genera  and  species  in  Central  and  South 
Americiv,  and  have  then,  eventually,  most  recently  extended  noi-th- 
wai-ds  into  or  even  beyond  Mexico,  just  as  some  obviously 
Nearctic  species  are  still  extending  southwards. 

DiSTRIBl  TIOX  OF  MEXICAN  SpECIES  ACCORDING  TO  AlTTTUDR. 

Our  knowledge  of  the  fauna  of  North-western,  Northern,  and 
North-eastern  Mexico  is  too  imperfect.  The  calculations  are 
therefore  restricted  to  those  parts  of  Mexico  which  lie  within  the 
following  lines  :  Mazatlan — Guanajuato — Mizantla,  north  of 
Jalapa  in  the  State  of  Vera  Cruz  ;  and  Coatzacoalcos,  across  the 

15* 
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Isthmus  to  San  Mateo  del  Mar  near  Tehuantepec.  These  lines 
enclose  all  the  most  varied  and  characteristic  physical  features : 
the  highest  mountains,  part  of  the  Central  high  plateau  with 
gradual  slopes  into  the  lowlands,  ahrupt  boundaries,  the  hot  low- 
lands, the  principal  rivers,  lakes,  swamps,  forests,  and  savannahs ; 
Central  or  inland,  Atlantic  and  Pacific  climate. 

All  the  species,  with  available  records,  were  soi'ted  into  wx 
groups : — Those  which  occur  only  in  the  cold  and  cool  regions ; 
those  which  are  found  in  these  and  in  the  temperate  zones  ;  in  the 
cool,  temperate,  and  hot  zones;  temperate  zone  only;  temperate  and 
hot ;  and,  lastly,  hot  or  tropical  only. 

Of  course  the  lines  of  demarcation  are  quite  arbitiury,  but  the 
132  species  collected  by  myself,  represented  by  about  1000 
specimens,  with  my  knowledge  of  the  country,  gave  me  a  lead. 
Hot-lands  extend  from  the  sea-level  to  about  3000  feet,  the 
temperate  zone  to  5000  or  6000  according  to  the  district.  Every- 
thing beyond  7000  feet  can  safely  be  considered  within  the  cool 
zone,  and  all  stations  above  9000  feet  are  decidedly  cold.  Lastly, 
there  is  some  safety  in  numbers. 

I.  My  own  Collections  :  131  species  employed. 

No.  of 
Climate.  Hpecies.  Percent 

1.  Cold  or  cool  only 22  17    "| 

2.  Cold  and  temperate. . .     6  6      Within  cool  zone  3S  8p.=  30  per  cent. 

3.  Cold  to  hot  18  10    J  '^ 

4.  Temperate  only   12  9  V  within  temperate  sone  42  =  32  per  cent. 

6.  Temperate  and  hot ...  11  9        j   ^  within  hot  zone  91  =  70  per  cent. 

6.  Hotonly  67  61  )     (groups  6  +  6-1-3). 

131  101 

II.  My  own  and  previous  Collections  and  records  :  247  specie,s, 
then  rounded  up  to  250. 

No.  of 

Climate.            species.  Per  cent. 

1.  Cold  or  cool  only 42  17     ^ 

2.  Cold  and  temperate      20  8      ^within  cool  zone  86  8p.=  34  per  cent. 

3.  Cold  to  hot                   24  9*6  J  ] 

4.  Temperate  only         .16  6          ^within  temperate  zone 99  =  40 per  cent. 
6.  Temperate  and  hot...  40  16        J  ^  within  hot  zone  173  =  69  per  cent, 
a  Ilotfrt^ly  109  43-6          )      (groups  6  +  5  +  3). 

260  100*2 

T]ie«e  two  calculations  agree  remarkably  well :  species  restricted 
l<>  oool  regions  17  per  cent,  in  both  cases;  species  oocumng 
witliin  the  cool  regions  30  or  34  per  cent,  respectively  ;  and  species 
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recorded  from  the  hot-lands  70  or  69  per  cent. !  I  have  left  the 
two  lists  as  they  are,  for  fear  that  a  revision  would  not  he  free 
from  bias  and  might  thus  prove  too  much*. 

Fairly  established  is  the  fact  that  the  Tierra  Fria  is  inhabited 
by  about  34  per  cent.,  one  third  of  the  total  number  of  species,  of 
which  one  half,  i.e.  17  per  cent.,  are  restricted  to  the  cool  and 
cold  zone. 

EquaUy  safe  is  the  conclusion  that  in  the  Tierra  Oaliente  occur 
69  or  70  per  cent.,  about  50  of  which  (51  or  43)  are  restricted  to  it. 
This  shows  the  richness  of  tropical  life,  especially  if  we  consider 
the  small  extent  of  the  hot-lands  in  Mexico  in  comparison  with 
the  rest  of  the  country. 

Text-fig.  30. 
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Descending  into  hot  Kone      4 
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Further,  the  whole  fauna  is  practically  composed  of  these  two 
groups,  whilst  the  species  restricted  to  the  temperate  zone  form  a 
very  smaU  minority,  6  per  cent.,  at  the  utmost  10  per  cent,  if  we 
allow  for  the  difficulty  of  classifying. 

This  shows  that  the  original  stocks  were  either  cool  or  tropical, 

*  Probably  all  the  nnmbers  of  species,  as  pat  down  for  the  six  groups,  have  been 
understated,  bnt  this  would  not  much  alter  the  proportions.  For  instance,  on  p.  228, 
the  speciee  given  as  occurring  in  cool  to  hot  zones  amomit  to  about  24,  but  even 
half  a  dozen  more  might  be  added  according  to  the  interpretation  of  such 
records  as  "Amula"  and  "Omilteme,"  which  may  mean  anything  from  6000  to 
SOOOfieet. 
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in  other  words  either  Northerners,  as  natives  of  Old  Sonoraland, 
dwellers  of  mountains  and  high  plateaus,  or  Southerners,  which 
were  and  are  mostly  tropical  species.  The  temperate  zone  is  in 
the  present  case  rather  no-man's-land  than  the  happy  medium 
favourable  to  the  majority. 

The  configuration  of  the  whole  country  lends  every  support  to 
this  result ;  broadly  speaking,  a  high,  mountainous  plateau, 
abruptly  falling  off  into  tropical  lowlands. 

The  species  which  have  such  a  considerable  range  of  altitude 
that  they  occur  in  the  cool,  temperate  and  hot  zones,  are  of  further 
interest.  The  same  kind  which  is  bound  to  hibernate  on  the  high 
mountains  is  active  throughout  the  year  in  the  moist  and  hot 
lands,  and  possibly  there  are  some  which  also  testivate  during 
prolonged  drought.     The  species  can  be  grouped  as  follows  : — 

I.  Undoubted  Northerners,  or  originally  at  home  in  a  cool 
climate,  as  indicated  by  their  main  distribution,  or  by  that  of  allied 
species  of  the  same  genus.  These  have  descended  into  the  hot 
lands. 

Scaphiopus  dugesi,  Tropidonotus  nietaiiogctaier, 

Rana  halecina,  jy  ordinattis, 

„     Tnontezumoe.  .,  validua, 

JSceloporus  accUaris.  Colvher  iriaspia, 

„         microlepidotus,     >      Crotalus  horridus, 

Uta  hicarhuUa,  '      Cinostemmn  peiinaylvanicum, 
Grerrhonotus  ca^ruleiis, 

II.  Essentially  hot-country  species  wliich  have  ascended ;  and 
it  is  remarkable  that  most  of  these  are  not  found  on  the  plateau 
proper,  although  they  ascend  the  suri-ounding  mountains,  up  to  an 
altitude  equal  to  or  surpassing  that  of  the  plateau.  This  fact 
seems  to  indicate  that  the  respective  species  are  still  continuing 
their  upward  spreading,  or  that  they  have  conquered  these 
mountains  comparatively  i-ecently.  This  fits  well  with  the 
suggestion  expressed  on  p.  244  that  the  Southern  or  tropical 
fauna  of  Mexico  represents  for  the  greater  part  the  most  i*ecent 
immigrants.  Tlie  Sierra  Madre  del  Sur  affords  a  good  illustration. 
It  IB  separated  fi*om  the  plateau  by  the  depression  of  the  basin  of 
the  Rio  Balsas.  Tropical  species  coming  fix>m  the  south  can  surge 
up  to  the  Sierra,  and  they  have  ascended  its  higher  mountains 
(e,  g.  those  of  Omilteme,  Amula,  Cerix*  de  S.  Felipe  near  Oaxaca), 
and  the  backbone  itself  is  of  no  mean  height ;  but  then  comes  the 
descent  into  the  hot  basin,  then  again  the  ascent  of  the  plateau. 
A  tropical  species,  which  has  succeeded  in  acclimatising  itself  to 
life  on  the  Sierra,  will  have  to  "  undo "  this  hardening,  become 
tropical  again,  and  lastly  once  more  ascend  and  accommodate  itself 
to  a  cool  climate.  Of  course  all  this  can  be  done,  but  it  takes 
time.  The  same  applies  to  the  fauna  of  the  rather  isolated  Volcan 
and  Nevado  de  Colima.     The  i^nges  of  mountains  which  border 
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the  great  plateau  are  rather  abrupt  and  in  many  parts  are  even 
higher  than  the  plateau  itself,  so  that  to  gain  the  latter  would 
imply  a  descent.  There  are,  as  mentioned  elsewhere,  p.  240, 
regions  which  offer  a  gradual,  easy  entry,  and  they  have  facflitated 
the  exchange  of  many  species,  but  not  of  all,  and  of  course  not  in 
other  districts. 

Species  found  in  the  hot  country  and  on  high  mountains ;  those 
excluded  from  the  plateau  are  marked  • : — 

*  Hyhdea  rhodapis,  i  *  Leptodira  albofusca, 

*  AtuHU  nebtdo8U8.  *  Xervodon  rhabdocephaliba  (?). 

*  Zamenia  mentovarivs,  j     Geophia  chalyhea, 

*  Ehadvnea  vUkUa,  THinorphodon  upsilan, 

*  Leptophia  mexicana,  Elaps  ftdvlus, 

*  „         diplotropis,         . 

III.  Lastly  thei-e  are  some  species  which  are"difficult  to  group, 
whether  they  have  descended  or  ascended.  For  instance,  most 
kinds  of  Uylodes  live  rather  high  up ;  they  want  permanent 
moisture,  and  this  H,  rhodopia  gets  on  the  high  mountains  and 
in  the  hot  forests  of  the  Atlantic  side ;  only  a  very  few  returns 
have  been  made  from  the  truly  temperate  zone,  and  it  is  not  known 
from  the  plateau. 

Hyla  eximia.  •  Sceloporua  formoaua, 

*  Bu/o  iniermediva,  *          „         accmtkinua, 

*  Hylodea  palmaPua,  *         „         apirwauai^). 
Scdoporua  variahUia.  CoroneUa  micropholia. 

The  list  (iV*/ra,  pp.  232-233)  contains  70  species,  of  which  8 
{I}iploglosaua,  Xenoaaurua^  1  Zamenia,  3  Lepiophia,  1  Drymohiva, 
and  1  Scdoporua)  may  be  deducted  as  probably  not  ascending 
beyond  6000  feet.  The  remaining  62  species,  out  of  a  probable 
total  of  250  for  Mexico  from  between  the  Isthmus  of  Tehuantepec 
and  the  line  Mizantla  to  Mazatlan,  represent  about  25  per  cent. 
Of  these,  again,  30-32  (13  per  cent.)  seem  to  be  restricted  to  levels 
above  7000  feet.  These  have  been  marked  with  an  asterisk  (*). 
If  we  add  to  them  the  following  10  species,  which  seem  to  be 
i-estncted  to  the  high  plateau,  6000-8000  feet  :— 

Spelerpea  morio  (also   from  j  Tropidonotua  variabUia, 

"Jalapa"),  „  scaliger, 

tScaphiopua  mttUipUcaiua,  I  Uomcdocranium  bocaurii, 

Bufo  compdctua,  |  Crotalua  miiiariua, 

Hylamioiympanumi^),  i         „        aalvini, 
Phrynoaoma  orhicidare, 

we  get  a  total  of  about  42  species,  equalling  17  per  cent.,  as 
i*e«tricted  to  the  cold  and  cool  zones  {cf,  p.  228). 
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General  Conclusions. 
1.  EvoliUimi  of  Middle  America, 

We  have  seen  in  the  review  of  the  Amphibian  and  Reptilian 
fauna  of  Mexico  that  it  is  composed  of  Northern  and  Southern 
immigrants ;  that  a  considei-able  number  of  the  northern  group 
can  claim  to  be  old,  autochthonous  Nearctics ;  that  some  families, 
genera,  or  species  have  also  representatives  in  the  Antilles,  and 
that  most  of  these  forms  point  unmistakably  to  Central  America, 
or  even  further  south,  as  their  original  home ;  lastly,  that  but  few 
Antilleans  belong  to  a  northern  stock. 

The  explanation  lies  in  the  geological  history  of  this  part  of  the 
world.  I  restrict  myself  on  purpose  to  this  part,  lest  such  an 
inquiry  should  lead  to  a  discussion  of  the  whole  globe  since  the 
first  dawn  of  Amphibian  life  in  some  Palaeozoic  country. 

Our  present  task  limits  itself  to  the  Tertiary  period.  It  is 
doubtful  whether  any  of  the  genera  in  question  are  older  than  the 
Eocene,  but  not  a  few  can  be  proved  to  have  existed  in  our  r^on 
in  the  mid- Miocene  epoch ;  and  it  is  surprising  that  they  should 
date  so  far  back.  Lastly,  there  wa»s  no  Central  America  in  the 
Cretaceous  period. 

The  building  up  of  Mexico  and  neighbouring  countries  seems 
to  have  taken  place  as  follows,  so  far  as  I  can  gather  from  the 
writings  of  A.  Agassiz,  Suess,  Lapparent,  R.  T.  Hill,  J.  W. 
Spencer,  J.  W.  Gregory,  C.  Sapper,  and  Jose  G.  Aguilera*. 

The  accompanying  consecutive  series  of  maps  illustrate  my 
abstract  conclusions,  and  only  in  this  abstracted  sense  can  claim 
originality. 

Mexico  came  into  existence  during  the  Lower  Ci*etaceous  epoch. 
To  a  nucleus  of  laud,  Sieri-a  Nevada  and  California,  were  added 
the  Rocky  Mountains  and  the  bulk  of  the  Mexican  Plateau. 
This  large  complex  I  call  the  Old  So7iaralwid,  It  is  important  to 
remember  that  it  was  separated,  dming  the  Upper  Cretaceous 
epoch,  by  a  broad  belt  of  sea  from  the  eastern  and  northern  paints 
of  North  America.  A  third  mass  of  Lxnd  existed  as  Brazilialand. 
In  the  meantime  appeared  Antillean  lands,  and,  possibly  in 
sympathy  with  the  east  to  west  trending  mountains  of  Honduras 

•  SuB88. — Das  Antlitz  der  Erde.    De  Lafpabbnt. — Traits  de  Gdologic. 

R.  T.  Hill.—*'  The  Geology  and  Physical  Geography  of  Jamaica :  Study  of  atype 
of  Antillean  development."  Bull.  Mus.  Comp.  Zool.  Harvard,  xxiv.  (1899)  pp.  1-226. 
See  also  other  papers  in  same  Bulletin,  xvi.  (1895),  and  in  Amer.  Joum.  Sci. 
vol.  xlviii.  (1894). 

J.  W.  Spbnceb.— "  Beconstruction  of  the  Antillean  Continent."  Bull.  GeoL  Soc. 
America,  vol.  vi.  1895  ;  and  Geolog.  Mag.  1894,  pp.  418-^1. 

A.  Agassiz.— Reports  of  the  Results  of  Dredging  ......  by  the  *  Blake.*     Mem. 

Mus.  Comp.  Zool.  x.  (1883)  no.  1,  p.  79. 

J.  W.  Gbbooby. — "Contributions  to  the  PalaK)ntologj'  and  Physical  Geography 
of  the  West  Indies."    Quart.  Journ.  GeoL  Soc.  vol.  li.  (1895)  pp.  255-312. 

J.  G.  Aguilbra. — "  Bosquejo  Gcol6gico  de  Mexico."  Instituto  Geoldg.  de  Mexico, 
pt.  4  (1895)  pp.  1-270,  with  maps. 

C.  Safpbb. — "  Sobre  la  G^eoKrafia  fisicay  la  geologia  de  la  peninsula  de  Yucatan." 
lust.  Geol.  Mexico,  pt.  8  (1896). 
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and  Guatemala,  also  the  Mexican  Sierra  Madre  del  Sur.      These 
parts  were  in  time  annexed  by  Sonoraland. 

By  the  late  Eocene,  conditions  were  so  far  consolidated  that 
there  existed  the  present  North  American  Continent,  eastern  and 
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Diagrams  to  illustrate  the  contours  of  Mexico  at  difierent  geological  ages. 

western  halves  joined,  and  the  latter  extending  southwards  as  the 
present  Me^co  and  part  of  Central  America.  Brazilia  had  grown 
into  South  America,  but  the  two  continents  were  still  separated, 
the  Atlantic  and  Pacific  communicating  across  the  present 
Isthmus  of  Panama  and  probably  further  north. 
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Late  Eocene,  or  early  Oligocene,  times  mark  a  period  of 
considerable  local  subsidence  which  drowned  the  Antillean  land, 
or  islands,  except  their  summits.  Late  Oligocene,  or  early  Miocene, 
mark  a  period  of  considerable  elevation  with    most  important 
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iHo^rams  to  illustrate  the  oontoors  of  Mexico  at  different  geological  ages. 

reflults : — Establishment  of  the  continuity  of  North  and  Central 
with  South  America,  and  a  continuous  mass  of  land  from  Centi-al 
Anierica,  north  and  eastwards,  comprising  the  Greater  Antilles 
i^nd  the  southern  end  of  Florida.  For  this  Centi-aJ  Land  (Antilles 
-^    L^entiul   America    propei*,    and   adjoining    parts    oi    South 
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America,  viz.  Colombia  and  Venezuela)  I  use  the  name  of  Great 
AtUUliaj  the  term  Antillia  having  already  been  used  by  others. 
The  present  Gulf  of  Mexico  remained  below  the  sea,  and  was 
larger  than  it  is  now,  covering  the  Atlantic  Tierra  Caliente  of 
Mexico,  Yucatan,  and,  according  to  Hill,  the  main  part  of  Florida. 
If  correct,  the  latter  point  is  important. 

It  seems  also  probable  that  the  Mexican- Central  American  land, 
during  the  Miocene  epoch,  extended  considerably  further  west- 
wards than  the  present  Pacific  coast,  taking  in  with  almost 
certainty  the  Revilla  Gigedo  Islands. 

Late  Miocene,  or  early  Pliocene,  comprise  a  time  of  subsidence, 
resulting  in  the  present  features.  Severance  of  the  Antilles  into 
the  present  islands,  which  since  have  undergone  comparatively 
unimportant  changes  of  shape  and  extent ;  separation  of  Florida. 
Lower  California  became  a  peninsula,  owing  to  the  formation 
of  the  Gulf  of  California.  The  Revilla  Gigedo  Islands,  still  later 
the  Tres  Marias,  are  remnants  of  the  subsiding  land.  Yucatan 
appears  at  the  beginning  of  the  Pliocene  epoch*.  The  Isthmus 
of  Panama  is  limited  to  its  present  narrow  dimensions. 

A  few  words  remain  to  be  said  about  the  volcanic  activity  and 
other  changes  affecting  the  configuration  of  the  Mexican  Plateau. 
A  tremendous  dislocation,  at  the  latest  in  Eocene  times,  produced 
the  Eastern  Sierra  Madre,  composed  entirely  of  Cretaceous  lime- 
stones, raised  up  high,  forming  the  elevated  eastern  rim  of  the 
plateau,  and  falling  off  abruptly  towards  the  Atlantic  lowlands. 

In  the  Eocene  epoch  began  also  the  enormous  outburst  of 
volcanism,  raising  the  Western  Sierra  Madre,  piling  up  gigantic 
masses  of  igneous  rocks,  mostly  andesite,  and  lavas,  which  con- 
tinued to  spread  over  a  vast  part  of  the  country  during  most  of 
the  Miocene  epoch,  and,  more  locally,  even  in  historic  times. 
Most  of  the  plateau  is  now  covered  with  the  Quatemaiy  debris, 
sand,  Ac.,  which  overlie  the  eruptive  masses  and  the  older 
calcareous  or  limestone  formations.  These  accumulations  of  more 
or  less  sandy  soil  form  plains,  mostly  treeless.  They  are  of  great 
extent,  in  the  northern  half,  from  Texas  to  Zacatecas.  In  the 
middle,  say  from  Guadalajara  to  Puebla,  exist  a  great  number 
of  smaller  plains  or  "  valles,"  that  is  to  say  fertile  plains, 
interrupted  or  partly  surrounded  by  the  outcropping  hills  of 
volcanic  formation,  *nd  they  contain  a  fair  number  of  lakes.  In 
the  south  of  Mexico,  in  the  States  of  Oaxaca  and  Guerrero, 
such  plains  are  rare  or  absent.  Trees  are  scarce  or  absent  on  the 
plateau ;  it  is  an  idle  fable  that  it  was  well-wooded  in  historic 
times.  The  bordering  high  Sierras  and  their  slopes  are  well- 
wooded,  densest  on  the  moist,  Atlantic  side.  The  eastern, 
southern,  and  western  Tierra  Caliente  is  covered  with  luxurious 
growth,  either  forming  continuous  forests  or  showing  the  features 
of  savannahs. 

The  plateau  is  dry,  verging  towards  prolonged  droughts, 
interrupted  by  few,  occasionally  torrential,  rains.      The  Atlantic 

*  See  footnote  to  p.  d42. 
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hot-lands  and  the  eastern  slopes  of  the  States  of  Vera  Cruz  and 
Chiapas  are  very  wet,  with  a  very  long  and  abundant  rainy  season, 
inten^upted  by  a  short  dry  time  in  the  winter.  The  Pacific  side  is 
much  drier  ;  the  actual  amount  of  annual  rainfall  is  considerably 
less  and  the  dry  winter  peiiod  is  much  longer. 

The  plateau  nses  from  less  than  1000  feet  near  Laredo,  and 
3800  at  El  Paso,  gradually  to  about  6000  at  Aguas  Calientes  and 
Queretaro,  and  above  7000  at  Mexico  City  and  Puebla.  The 
highest  masses  of  mountains,  bordering  the  plateau,  lie  in  the 
south-east,  south  and  west,  culminating  in  the  snow-capped  peaks 
of  Citlaltepetl  or  Volcan  de  Orizaba,  Popocatepetl,  Nevado  de 
Toluca,  and  Nevado  de  Colima. 

2.  Immigration  aiid  Spreading, 

Obviously  these  physical  conditions  influence  the  fauna  now ; 
what  they  were  like  in  bygone  ages  we  can  only  surmise.  Ranges 
of  mountains  are  by  no  means  always  barriers  ;  on  the  contrary, 
they  help  the  dispersal  along  the  lines  of  their  long  axes.  Regions 
covei'ed  by  the  sea  are  of  course  not  available.  The  same  applies 
to  districts  which  ai^e  subject  to  volcanic  eruptions.  This  is  very 
impoitant  for  Mexico.  Not  only  the  Western  Sieri^  Madre  with 
its  continuations  to  Colima  and  thence  towards  Puebla,  but  also 
almost  the  whole  of  the  plateau  became  covered  with  eruptive 
masses,  and,  considering  the  immense  extent  of  this  terrain,  a  long 
time  must  have  elapsed  before  it  became  available  for  plants  and 
fiiiimnls.  We  may  well  ask,  what  remained  of  the  country  as  suit- 
\i\\\i^  far  life.  Of  course,  prolmbly,  there  were  archaic  tracts 
sitjxnding  out,  not  aftected  by  these  revolutions,  but  these  gneisses, 
Hcbists^  and  granites  form  scattered  enclaves.  I  think  it  was  the 
Pacific  strip — Sonora,  Sinaloa,  Tepic,  and  pait  of  Jalisco — which 
wusnot  affect^l ;  in  fact,  the  Pacific  slopes,  together  with  the  land 
which  has  since  sunk  below  the  Gulf  of  California.  On  the  eastern 
^iiU',  part  of  the  plateau  did  not  sufter  from  eruptions,  but  the 
liiiid  >Mis  still  narrowed  ;  there  was  no  Atlantic  lowland,  this 
Ijeing  during  the  whole  Miocene  epoch,  nnd  even  later,  still  below 
the  ^ea.  Consequently  we  have  as  available  land  the  western  strip 
rt.s  the  Itast  altered  remnant  of  Old  Sonoi-aland,  and  the  present 
e:isterii  limestone  belt,  beginning  with  a  broad  basis  in  Texas,  and 
t^xtending  through  Coahuila  and  Nuevo  Leon  ^south wards,  nanow- 
iiig  iknvn  towards  Oaxaca.  These  were  the  two  belts  of  land 
available  for  spreading  southwards.  Obviously  the  Pacific  belt  is 
the  older  of  the  two,  the  north-east  of  Mexico,  with  Texas,  being 
late  Ci-^taceous  terrain.  Once  arrived  in  the  south  of  the  plateau, 
thei-e  was  the  essentially  gianitic,  gneissic,  and  older  Cretaceous 
tJ?niiin  i>f  Guerrero  and  Oaxaca,  not  so  much  overhiid  by  volcanic 
EDflSi^es.  Thence  the  G  resit  Antillia  aftbrded  easy  access  into  the 
pre-spnt  Antilles.  But  it  was  a  long  way  round  from  the  North. 
The  sprt^ing  from  South  America  into  this  same  Antillia  was 
easier  in  this  respect. 

Later  immigrants  fi*om  the  North  into  Mexico  are  those  of  the 
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plateau,  which  by  climate  and  every  other  physical  feature  is  a 
direct  continuation  of  the  more  northern  countries.  Hence  the 
imperceptible  change  from  Arizona,  New  Mexico,  and  Texas 
southwards.  The  political  frontier  between  Mexico  and  the 
United  States  is  no  boundary  whatever  for  our  purposes. 

For  northern  animals  and  plants  the  drier  climate,  not  so  much 
the  annual  mean  temperature,  of  the  plateau  suggests  this  as  a 
natural  limit,  but  not  a  few  northern  forms,  even  the  same  species, 
have  adapted  themselvas  to  life  in  the  hot  lowlands  and  have 
extended  their  range  far  south,  even  into  South  America.  With 
the  original  natives  of  the  latter  continent,  conditions  are  different. 
They  could  spread  easily  through  Central  America,  but  arrived  in 
South  Mexico  the  wedge  of  the  plateau  divides  them  into  an 
Atlantic  and  a  Pacific  mass.  They  can  go  a  long  way  north,  and 
are  still  in  Tierra  Caliente,  like  the  countries  whence  they  came. 
But  a  sifting  takes  place.  The  Atlantic  lowlands  are  hot  and 
moist,  whilst  the  Pacific  slopes  and  much  narrower  lowlands  are 
hot  and  rather  dry,  the  drj-ne^  increasing  rapidly  towards  the 
north.  To  people  such  divergent  countries  implies  a  severe  sifting 
of  the  immigrants,  or  the  necessity  of  changing,  by  adaptation  to, 
or  by,  the  new  surroundings. 

This  is  well  illustrated  by  the  gradual  change,  from  species  to 
species,  of  essentially  northern  into  slightly  less  northern,  into 
almost  tropical  forms  of  the  same  genus ;  or,  since  a  genus  is  in 
most  cases  an  imaginary  abstract,  of  the  same  group  of  closely 
allied  creatures.  Still  further  south  that  paiticular  genus  comes 
in  most  cases  to  an  end.  There  may  be  a  species  or  two  which 
form  outposts,  straggling  on,  perhaps  in  actual  process  of  successful 
adaptation  ;  however,  after  all  the  genus  has  found  its  limit.  But 
it  is  there  not  met  by  the  outposts  of  the  southerners ;  they  in 
their  turn  stand  much  further  north.  If  it  were  otherwise,  there 
would  be  a  real  boundary  line,  with  a  kind  of  neutral  zone  between 
North  and  South,  and  this  neutral  zone  should  contain  compara- 
tively few  species  and  genera.  Emphatically  this  is  not  the  case. 
The  two  faunas  overlap  broadly  ;  they  commingle,  except  on  the 
plateau,  which  seems  to  be  a  much  more  effective  barrier  to  the 
southerners  than  Ls  the  descent  from  the  plateau  into  the  hot 
lowlands  to  the  northern  creatures.  It  seems  to  be  easier  for 
xerophile  northern  genera,  and  even  species,  to  go  south  and  to 
adapt  themselves  to  life  in  a  more  equably  hot  and  decidedly 
moister  country  with  luxurious  vegetation,  than  for  hygrophile 
southerners  to  do  the  reverse. 

Be  it  noted,  however,  that  this  applies  only  to  thase  terrestrial 
northerners  which  can  adapt  themselves  to  arboreal  life ;  rattle- 
snakes cannot  do  it.  Speaking  broadly,  xerophiles  aie  essentially 
humivagous;  hygi-ophiles  either  live  on  the  ground  which  is 
rich  in  humus,  grass,  or  herbaceous  tangle  and  underwood,  or 
they  are  arboreal. 

A  favourite  way  of  adaptation  is  arboreal  life,  whereby  the 
xerophiles  escape  inundations,  accumulation  of  humus,  debris. 
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and  the  gloom  of  the  underwood.  In  a  desert  or  semidesert 
the  amount  and  character  of  the  scarce  and  precarious  vegetation 
remain  practically  stabile ;  not  so  in  the  Pacific  lowlands.  During 
the  rainy  season  grows  up  a  dense  mass  of  herbaceous  plants 
covering  the  ground  with  a  tangle  of  weeds,  tall  Salvias  and 
Composites,  stinging  herbs  and  spiny  creepers  ;  all  this  disappears, 
is  burnt  up,  scattered  during  the  dry  season,  and  for  months  the 
ground  may  be  bare,  whilst  many  of  the  trees  are  leafless.  In 
this  Pacific  type  of  Tierra  Caliente  we  have  periodical  extremes. 
Different  again  is  the  moist  Atlantic  Tierra  Caliente,  and  also 
the  ranges  of  mountain  forests  of  the  Southern  and  South-eastern 
Tierra  Templada.  There  are  no  extremes ;  the  very  opposite  to 
arid  tracts  ;  there  is  plenty  of  high  and  low  vegetation  all  the  year 
round. 

The  important  factor  is  not  the  temperature,  nor  the  altitude 
as  such,  but  the  amount,  or  mther  the  distribution,  of  annual 
moisture.  Tempemtui*e :  more  than  the  northern  half  of  the 
Mexican  plateau  belongs  to  one  of  the  hottest  regions  of  the  world, 
the  centre  of  heat  being  the  State  of  Sonora.  From  May  to  July 
the  mean  temperature  for  Sonora  is  86°  C.  =  96*8°  F. ;  for  the 
rest  of  the  northern  plateau  30°  C.  =  86°  F.,  which  is  more  than  the 
summer  average  of  South  Mexico  and  Central  America.  But  in 
the  winter  the  North  averages  16°  C.  =  60-8°  F.,  while  the  Tierra 
Caliente  enjoys  25°  C.  In  short,  the  Hot-land  temperature 
averages  from  25°  to  28°  C.  =  75^  to  82°  E. ;  the  Northern  plateau 
from  60°  to  96°  F.,  with  additional  extremes  from  frost  and  snow 
to  unbearable  broiling  heat  and  drought. 

The  overlapping,  mentioned  above,  is  much  more  generic  than 
specific.  There  are,  indeed,  very  few  species  which,  although  having 
a  wide  geographical  range,  are  well  established  in  stations  of  de- 
cidedly very  different  physical  aspect.  For  instance,  species  on  the 
higher  mountains,  or  plateaux,  and  also  in  the  Tieri-a  Caliente  :  see 
p.  231.  But  of  all  these  only  very  few,  e.g.  Hylodea  rhodopis, 
Sceloporus  sccUaris,  a  Rattlesnake,  and  Tropidonotu^  ordinatus, 
can,  in  their  indifference  to  physical  conditions,  be  compared  with 
tht?  Puma,  the  Armadillo,  Opossum,  the  Raven,  and  Turkey- 
Bu7*7Jird. 

Some  species,  natives  of  the  plateau,  descend  from  it  down 
to  the  neighbouring  coast  {Bufo  simtis,  Hypsiglena  torquaia, 
ZamG^iis  grahami) ;  others  ascend  from  the  hot  countries  on 
t()  tht^  plateau,  especially  from  the  west  by  way  of  Guadalajara, 
\w\i\  tlifTice  to  Guanajuato  and  further  east,  the  means  being  the 
nlhninl  plains  spoken  of  before;  or  the  ascent  can  be  traced 
thix>ngli  the  Balsas  depression  towards  Iguala  and  Cuemavaca ; 
finotlier  opportunity  seems  to  lead  from  the  east  side  to  Zacual- 
tijiiiu  in  the  State  of  Hidalgo,  Such  ascending  species  are  Bufo 
maj^fOi^j  B.  vcUliceps,  Hyla  miotympanum,  Engyatoma  ustum, 
PhyUmUtctyliLs  tuherctdoaus,  Uta  hicarinata,  Zamenis  mexicana. 

To  another  category  belong  those  species  which  have  a  wide, 
but   ver>'  scattered,  discontinuous  distribution,  especially  those 
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which,  like  most  Gerrho7iottM,  are  now  restricted  to  the  higher 
mountains. 

tiastlj,  a  considerable  number  of  Southern  species  ascend  from 
the  hot  lowlands  high  up  onto  mountains  which  rise  isolated,  or 
which  fringe  the  plateau. 

Of  course  it  is  difficult,  perhaps  premature,  to  generalise  in  this 
respect,  and  sharp  lines  cannot  be  drawn  between  these  categories. 
Not  the  least  cause  is  the  vagueness  or  doubtful  nature  of  many 
of  the  reported  localities.  For  instance.  Cope  had  various  corre- 
spondents in  Mexico,  and  some  of  the  idleged  localities  are  quite 
impossible.  Peters  had  a  good  correspondent  resident  in  Puebla 
City,  but  the  specimens  which  now  figure  as  "  Puebla  "  came 
from  anywhere  in  that  State,  which  has  the  most  perplexing, 
intricate  boundaries,  and  contains  altitudes  from  3500  to  less 
than  100  metres !  "  Vera  Cruz  "  is  another  snare  to  the  unwary. 
Others  have  bought  specimens,  even  collections,  in  Mexico  City. 
I  myself  found  in  a  shop  at  Orizaba  several  large  glass  vessels  full 
of  well-preserved  snakes  for  sale,  but  I  left  them  alone  since 
nobody  knew  where  they  came  from.  Sumichrast  lived  for  many 
years  in  Tehuantepec  and  he  travelled  widely,  all  over  the 
Isthmus  and  beyond.  The  town  is  situated  on  a  plain,  about 
100  feet  above  the  not  distant  sea ;  within  a  few  hours'  ride  are 
mountains,  covered  with  pines,  well  above  the  Tierra  Caliente,  as 
typical  of  which  every  specimen  labelled  "  Tehuantepec "  is  put 
down. 

I  shall  not,  at  least  in  this  paper,  go  into  the  detail  of  the 
generic  overlapping,  a  very  important  question.  Suffice  it  to  say, 
that  in  many  cases  the  species  of  a  genus  are  so  distributed  that 
some  are  decidedly  northern,  living  on  the  plateau,  tjrpical 
inhabitants  of  the  Tierra  Fria ;  another  species  lives  in  the  ad- 
joining Tierra  Templada,  more  often  on  the  western  than  on  the 
eastern  slopes  and  descending  more  or  less  far  into  the  lowlands ; 
while  a  third  kind  is  confined  to  the  typical  tropical  Tierra  Caliente. 
Such  cases  are  clearly  illustrative  of  the  evolution  of  species  due 
to  the  prevailing  physical  conditions,  especially  when  none  of 
these  species  has  a  wide  geographical  range. 

Are  we  justified  in  calling  a  certain  species  ancient  because  it 
has  a  wide  continuous  range  ?  For  instance,  Tropidonottis  ordi- 
nakis,  Crotahis  terrificua.  It  is  rather  doubtful,  because  these 
creatures  are  so  indifferent  to  climatic  conditions.  With  more 
right  we  consider  those  as  ancient  which  have  to  be  very  par- 
ticular about  their  terrain,  and  which  are  now  scattered,  without 
the  least  chance  of  communication — as,  for  instance,  TlwriuSy 
ChirateSy  Hdoderma,  and  other  slow,  or  digging,  creatures. 

3.  Ncrihem  and  Southern  ImmigrcUion. 

In  the  following  table  the  Mexican  Amphibia  and  Reptiles  are 
divided  into  a  Northern  or  Nearctic  and  a  Southern  or  Neotropical 
mass,  according  to  their  presumable  ancestral  home  or  centre  of 
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NEARcnc,  extending  into :  NBOTKoncAL. 

yot  beyond  Mexico,        Central  Anurica,         Antilles, 


Pelobatidae^ 
Ranid»_ 


DesmognathinaB^,^^ 

Amblystomatinae 

PIffflindnntinflB  ^- 

Heloderma^  ^ 
Xenoaaurii8_  ^  ____ 
Xantusiidie:  a,  Sonoran 

b,  Southern  ^ 

Anguidie  ^ 

AmpliishiRnidflB  ^ 

Iguanidse:  a.  Xerophile  ^   ^_ 

b,  HvcTOPhile  ^  _ 

Olfluconiidfe 

Bnidre  j,  ^ 

OoteliniB 

ColnbrinoB   Aglvpha  j^ 


\  Colubrinie 

)    Opisthoglypba. 

__EIapinie. 

Tvphlopidfe. 

Teiidte. 

Geckonidie. 
,  _  ^Engystomatidae. 
-^  CvBtignathidie. 


-•X- 


j^  EivlidiB. 


--^  Riifnnidnf^. 


Chelonia:  Testudinidje. 
Cinosternidae. 


DermatemvdidaB  .^ 


<lispei"8al  so  far  as  America  is  concerned.     Those  which  have  sent 
forms  into  the  Greater  Antilles  are  also  indicated. 

The  Greater  Antilles  have  received  their  fauna*  from  Nearctic 

*  Gregory  thinks  it  U  "  almost  certain  *'  that  Yucatan  was  connected  with  Caba. 
Other  zoogeographers  have  likewiiw  asromed  this  connection,  and  it  looks  very 
plausible  ou  the  map.    If  it  ever  existed,  it  must  have  been  very  transitory.  Amphibia 
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and  from  Neotropical  groups,  of  both  Amphibia  and  Reptilia,  but 
no  northern  group  has  contributed,  unless  it  had  spread  well  into 
Central  or  even  into  South  America  (witness  the  Plethodonta, 
Anguidie,  Amphisbcenidse,  Scincidse,  Xantusiidse,  •  Aglyphous 
Coluhnnse,  Iguanidse). 

All  these  Nearctic,  or  Old-Sonoran,  groups  must  have  been  there 
in  Miocene  times.  The  same  age  must  be  assigned  to  the 
outhem  immigrants — the  Cystignathidw,  Hylidte,  BufonidsB, 
Tejid»,  Typhlopidae. 

On  the  other  hand,  the  following  must  be  considered  as 
decidedly  post- Miocene  so  far  as  their  existence  in  the  present 
Central  America  is  concerned  :  from  the  North  the  Pelobatidse, 
Desmognathinse,  and  Amblystomatince,  none  of  which  extend, 
southwards,  beyond  Mexico  proper;  from  the  South  the  Engy- 
stomatinse,  Opisthoglypha,  Elapinie,  none  or  few  of  which  go 
beyond  Mexico  into  the  United  States.  Lastly,  the  latest  arrivals 
in  South  America  are  the  Crotalime,  of  which  only  Lachesis 
laiieeokUus  has  entered  the  Lesser  Antilles. 

Ancient  Sonorans  are  Heloderma  and  Chirotea. 

The  Testudinidae  are  also  Old  Sonorans.  Still  with  fair 
numbers  in  Mexico,  but  ever  decreasing  southwards  through 
Central  into  South  America.  Testvdo  has  arrived  in  Central  and 
South  America  too  late  for  the  Antilles,  but  in  time  for  the 
Galapagos.  This  indicates  that  the  Caribbean  Sea  and  Gulf  of 
Mexico  connection  was  established  before  the  disappearance  of 
the  western  extent  of  Central  American  land.  It  is  another  hint 
that  the  Isthmus  of  Panama  is  but  the  last  vestige  of  a  former 
much  broader  land-connection  between  the  two  Continents. 

Concerning  the  Colubrine  Snakes,  they  remind  us  in  their 
dispersal  southwards  of  the  Iguanidse,  Anguidse,  and  Boidse. 
They  have  gone  in  detachments.  The  earliest  migrants,  when 
arrived  in  South  America,  have  developed  there,  and  since,  into 
Opisthoglypha  and  the  Aglypha  part  3;  and  these  are  now 
surging  back,  northwards,  post-Antillean.  A  second  lot  are  the 
Aglypha  part  2,  many  of  which  have  entei'ed  the  Antilles. 
L^jHtly,  the  last  detachment  of  northerners  passing  through 
Mexico  and  Central  America,  too  late  for  the  Antilles,  but 
still  continuing  their  southward  migration. 

If  I  am  right  in  the  conclusion  that  American  Colubrinte 
gave  rise  to  Opisthoglypha  in  South  America,  it  follows  that 
Opisthoglypha  are  not  a  natural  group,  those  of  the  Old  World, 
chiefly  paheotropical,  being  an  instance  of  collateral  development, 
convergent,  homoplastic,  or  whatever  term  may  be  preferred. 

tnd  Reptiles  do  not  support  it;  on  the  contrary,  their  present  distribution  is 
opposed  to  it. 

About  70  species  are  known  from  Yucatan.  Its  fauna  is  essentially  that  of  the 
Atlantic  Tierra  Caliente:  it  differs  from  that  of  the  Antilles  apparently  by  the 
absence  of  Xantusiids,  Glauconiidie,  and  Anguidae.  On  the  other  hand,  it  is  incon- 
ceivable why  Tortoises,  Pit-vipers,  Opisthoglypha,  and  CnemidophoruSy  all  of  which 
are  plentiful  in  Yucatan,  should  not  have  crossed  over  into  Cuba  if  a  direct  land- 
bridge  had  been  available. 

16* 
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Unless  this  eondusion  be  accepted,  we  have  to  resort  to  \*iolent 
interpretations.  Either  complete  extinction  all  over  North 
America,  a  measure  which  receives  no  support  from  actual 
distributian ;  or  we  must  be  prepared  to  assign  to  the 
Opisthoglypha  a  Cretaceous  age,  as  a  family  not  descended  from 
North- American  Colubrina ;  or,  lastly,  if  we  should  insist  upon 
the  Opisthoglypha  as  a  natural  group,  the  only  explanation 
would  be  a  land-connection  across  the  Equatorial  Atlantic,  which 
with  shifting  modifications  is  supposed  to  have  existed  from 
Lower  or  Mid-Oretaoeous  into  at  least  the  Oligocene  epoch. 

This  bridging  of  the  Atlantic  is  somewhat  problematic.  For 
our  purposes  we  can  discard  the  Cretaceous  Brazil-Africa  con- 
nection. Of  more  concern  to  periarctic  distribution  is  the  Europe- 
Greenland-North  America  continuity,  which  is  supposed  to  have 
persisted  well  into  the  Tertiary  period.  But  there  was  a  third,  more 
direct  bridge,  although  one  of  a  curious  and  mysterious  stnictiure, 
which  by  its  several  advocates  is  dimly  described  as  composed  of 
a  shallow  sea  interspersed  with  many  islands ;  or  as  a  soUd  land- 
belt  ;  or,  lastly,  as  a  long  archipelago  with  a  continuous  coast. 
This  m3rsteriou8  structure  is  supposed  to  account  for  the 
unmistakable  similarity  between  the  now  extinct  Antillean  and 
Mediterranean  coral-fauna.  Old- World  and  AntiUean  land-mollusca, 
iic.  Obviously  the  corals  require  sea,  the  mollusca  land.  The 
apparent  contradiction  may  be  solved  by  the  suggestion  that 
there  existed  between  Central  America  and  the  Mediterranean 
a  sea  (part  of  the  Tethys  of  Suess  and  Ortmann,  later  their  "  Great 
Mediterranean "),  shallow  during  the  Oligocene  epoch,  studded 
with  islands,  bordered  by  continuous  land  in  the  South  (Brazilia 
to  West  Africa,  or  later  between  N.  South  America  and  We^^t 
Africa,  part  of  the  Mesozonia  of  Ortmann)  and  in  the  North 
(Western  Europe  to  Appalachia).  Subsequently  the  Tethys 
increased  to  a  big  "  bay "  in  Mid- Atlantic,  this  bay  extending, 
spreading  south  and  north,  drowning  first  the  southern  land-belt, 
driving  the  northern  land  farther  and  farther  north,  with  the 
ultimate  result  of  a  junction  of  the  South  with  the  North 
Atlantic ;  in  other  words,  establishment  of  the  whole  Atlantic. 

Now  these  land -bridges,  provided  they  existed  long  enough  and 
at  the  right  time  and  place,  the  Southern  until  at  least  the 
beginning  of  the  Eocene,  the  Northern  at  least  through  the  Oligocene 
epoch,  would  explain  many  a  puzzle  in  geographical  distribution ; 
for  instance,  that  of  the  Aglossa,  Boas,  Podoenemis,  Amphis- 
bienidie,  Solenodon,  The  Northern  bridge  would  throw  light 
upon  the  Anguidse  and  upon  Spelerpes,  a  large  American  genus 
with  a  solitary  species  in  Sardinia  and  Italy. 

But  this  is  at  present  a  land  of  dreams.  With  more  claim  to 
reality,  we  can  conclude  that  Central  America,  although  genetically 
part  of  the  North-American  conthienty  has  received  its  dominant^  meet 
characteristic  fauna  from  South  America,  and  this  southern  fauna 
has  surged  northwards  chiefly  to  the  east  and  west  of  the 
Mexican  plateau. 
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3,  Descriptions  of  new  Reptiles  discovered  in  Mexico  by 
Dr.  H.  Gadow,  F.R.S.  By  G.  A.  Boulenger,  F.R.S., 
V.P.Z.S. 

[Received  May  17, 1905.] 
(Plates  VI.  &  VII.») 

Axous  GADOvii.     (Plate  VI.  ^.  1.) 

Head  once  and  two-thirds  bs  long  as  broad,  slightly  longer  than 
the  tibia ;  forehead  concave ;  frontal  ridges  distinct,  divergent ; 
upper  head-scales  rugose,  not  keeled ;  scales  on  frontal  ridges  and 
supraorbital  semicircles  large,  the  latter  in  contact  on  the  inter- 
orbital  region ;  three  large  supraoculars,  forming  together  a  disk 
separated  from  the  supraorbital  semicircle  by  two  series  of  small 
scales;  occipital  large,  a  little  larger  than  the  ear-opening, 
separated  from  the  supraorbital  semicircles  by  two  series  of  small 
scales ;  canthal  scales  four,  loreal  rows  six ;  six  or  seven  upper 
labials  to  below  centre  of  eye ;  ear-opening  large,  vertically  oval. 
Gular  appendage  veiy  large,  extending  far  back  on  the  breast ; 
gular  scales  smooth.  Body  compressed;  no  dorso-nuchal  fold. 
Dorsal  scales  small,  smooth  or  faintly  keeled,  irregular,  juxtaposed ; 
lateral  scales  minute,  granular ;  ventral  scales  Iju-ger  than  dorsals, 
smooth,  juxtaposed.  The  adpressed  hind  limb  reaches  the  eye ; 
tibia  as  long  as  the  distance  between  the  end  of  the  snout  and 
the  ear ;  digits  moderately  dilated ;  20  lamellfe  under  phalanges 
II  and  III  of  the  fourth  toe.  Tail  feebly  compressed,  not  crested, 
once  and  three-fourths  length  of  head  and  body.  No  enlarged 
postanal  scales.  Greyish  above,  with  black  wavy  and  vermicular 
lines ;  two  parallel  black  lines  on  each  side  from  shoulder  to  hip ; 
belly  white ;  gular  appendage  bright  red. 

Total  length 225  millim.  Fore  limb 37  millim. 

Head     20     „  Hind  limb    ...  63      „ 

Width  of  head...     12      „  Tail  145     „ 

Body 60     „ 

This  very  distinct  and  handsomely  marked  AnolU  is  represented 
by  a  single  male  specimen,  from  Tierra  Colorada,  South  Guerrero, 

Axous  LIOGASTER.     (Plate  VI.  fig.  2.) 

Head  once  and  a  half  as  long  as  broad,  longer  than  the  tibia  ; 
forehead  deeply  concave ;  frontal  ridges  strong,  short,  divergent ; 
upper  head-scales  smooth  or  feebly  keeled ;  scales  of  the  frontal 
ridges  and  supraorbital  semicircles  large,  the  latter  in  contact  on  the 
interorbital  region  or  separated  by  one  series  of  small  scales ;  three 
lai^e,  smooth  or  faintly  keeled,  transverse  supraocular  scales 
forming  a  single  longitudinal  series,  in  contact  with  the  supraorbitals 
or  separated  from  them  by  one  series  of  small  scales ;  occipital 
larger  than  the  ear-opening,  separated  from  the  supraorbitals  by 
one  or  two  series  of  scales ;  canthus  rostralis  sharp ;  canthal  scales 

•  For  explanation  of  the  Plates,  see  p  247. 
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three ;  loi*eaI  rows  five ;  six  upper  labials  to  below  tbe  centi-e  of 
the  eye ;  ear-opening  rather  small,  vertically  oval .  G  ular  appendage 
very  large,  extending  far  back  on  the  breast,  in  the  male,  absent 
in  the  female ;  gidar  scales  feebly  keeled.  Body  feebly  compressed ; 
no  dorso- nuchal  fold.  Dorsal  scales  subrhomboidal,  subimbricate, 
strongly  keeled,  passing  gradually  into  the  minute,  granular 
scales  of  the  sides  ;  ventrals  much  larger  than  dorsals,  rounded, 
imbricate,  smooth.  The  adpressed  hind  limb  reaches  the  eye 
or  a  litte  beyond;  digits  moderately  dilated;  16  lamellae  under 
phalanges  II  and  III  of  the  foturth  toe.  Tail  scarcely  compressed, 
twice  as  long  as  head  and  body.  Male  with  enlarged  postanal 
scales.  Reddish  brown  above,  with  a  paler  broa<l  vertebral 
stripe,  widening  on  the  nape ;  this  stripe  edged  with  dark  brown 
in  the  female;  lower  parts  golden,  the  gular  appendage  bright  red. 

Total  length 150  millim.  Fore  limb 23  millim. 

Head 16      „  Hind  limb    ...  37      „ 

Width  of  head...  10      „  Tail  100     „ 

Body 34     „ 

Two  specimens,  male  and  female,  fi-om  Omilteme,  Guen^eix), 
7600  ft. 

The  male  is  remarkable  in  the  absence  of  the  inner  digit  on  the 
four  limbs. 

Allied  to  A,  nebtUosiis  Wiegm.  Distinguished  principally  by 
the  smooth  ventral  scales. 

SCELOPORCS  OADOVI.E.     (Plate  VII.  fig.  1.) 

Head-shields  smooth;  frontal  ti"ans\*ersely  divided,  sepamted 
from  the  interparietal  by  a  pair  of  frontoparietals ;  interparietal 
as  long  as  broad ;  parietals  small,  one  pair  on  each  side ;  two  canthal 
scales ;  five  or  six  large  transvei'se  supraoculars,  bordered  inwards 
by  one  series  of  scales,  outwards  by  one  or  two ;  five  long  pointed 
scales  form  a  strong  denticulation  in  front  of  the  ear.  Dorsal  ' 
scales  larger  than  ventrals,  strongly  keeled,  pointed  or  shortly 
mucronate,  forming  obhque  series  converging  towards  the  median 
line,  passing  gradually  into  the  smaller  scales  of  the  sides ;  73  to 
77  scales  between  the  interparietal  shield  and  the  base  of  Uie  tail ; 
19  or  20  scales,  taken  in  the  middle  of  the  back,  correspond  to  the 
length  of  the  shielded  part  of  the  head.  Ventral  scales  small, 
smooth,  bicuspid.  75  to  80  scales  round  the  middle  of  the  body. 
The  adpressed  hind  limb  reaches  the  ear ;  tibia  as  long  aa  the 
distance  between  the  end  of  the  snout  and  the  ear ;  the  distance 
between  the  base  of  the  fifth  toe  and  the  extremity  of  the  fourth 
exceeds  the  distance  between  the  end  of  the  snout  and  thepost^ioi* 
border  of  the  ear.  28  to  33  femoral  pores  on  each  side,  the  two 
series  narrowly  separated  on  the  prseanal  region.  Tail  compressed ; 
caudal  scales  a  little  larger  than  dorsals,  strongly  keeled,  the  two 
median  upper  series  more  strongly  mucronate  and  fonning  a  pair 
of  serrated  ridges.  Male  with  slightly  enlai-ged  postanal  scales. 
Greyish   olive  above,   reddish  on  the  sides,  dotted  ivith  bluish 
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green  ;  limbs  with  rather  indistinct  dark  bars ;  throat  and  belly 
dark  blue ;  a  narrow  whitish  median  ventral  streak. 

Total  length 147  millim.  Fore  limb 32  millim. 

Head 15      „  Hind  limb    ...  45      „ 

Width  of  head...  11      „  Tail  80      „ 

Body 52      „ 

TSvo  male  specimens  from  a  ravine  near  Mesquititlan,  north  of 
Chilpancingo,  Guerrero. 

This  very  remarkable  species,  which  I  take  the  liberty  of  naming 
after  Mrs.  Gradow,  agrees  with  S,  pyrrhocephahis  Cope,  in  its 
distinctly  compressed  tail,  but  diffei-s  from  it  in  having  much 
smaller  scales  and  more  numerous  femoral  pores.  No  species  of 
Scdoporus  was  hitherto  known  to  have  more  than  25  femoral  poi-es 
on  each  side. 

Leptodira  ouillexi.    (Plate  VII.  fig.  2.) 

Rostral  twice  and  a  half  as  broad  as  deep,  scarcely  visible  from 
above ;  intemasals  a  little  longer  than  brcwid,  little  shorter  than 
the  pra^frontals;  frontal  once  and  two- thirds  as  long  as  broad,  a 
little  longer  than  its  distance  from  the  end  of  the  snout,  a  little 
shoi-ter  than  the  parietals ;  loreal  as  long  as  deep ;  one  prwocular, 
well  separated  from  the  frontal;  two  postoculars;  a  subocular 
below  the  praeocular  and  another  below  the  postoculars ;  temporals 
1  +  2 ;  eight  upper  labials,  fourth  and  fifth  entering  the  eye ;  five 
lower  labials  in  contact  with  the  anterior  chin-shields,  which  ai*e 
much  shorter  than  the  posterior.  Scales  in  23  rows.  Ventrals 
189 ;  anal  divided ;  subcaudals  71.  Above  with  eleven  dark 
brown  areas  separated  by  narrow  greyish-white  bands;  snout, 
interocular  region,  and  temples  brown,  back  of  head  and  nape 
bright  red  with  a  dark  brown  median  line ;  a  light,  dark-edged 
str^edc  along  the  upper  lip ;  lower  parts  white,  the  ventrals  with 
a  brown  spot  on  each  side ;  subcaudals  brown,  edged  with  whitish. 

Total  length  530  millim. ;  tail  110. 

A  single  female  specimen  from  the  Bio  Balsas,  Guerrero. 

This  species  which,  on  the  whole,  is  intermediate  between 
Z.  nigro/ascicUa  Gthr.  and  L.  personata  Cope,  is  named  after 
Senor  Don  Manuel  Guillen,  Govemer  of  the  State  of  Guerrero,  in 
recognition  of  valuable  assistance  rendered  to  Dr.  Gadow. 

EXPLANATION  OP  THE  PLATES. 
Platb  VI. 
Fig.  1.  AhoIU  ffadavii,  sp.  n.,  p.  ^15. 

Itf.     „  „         Upper  view  of  head,  X  2. 

2.        „    liogatter,  sp.  n.,  p.  245. 

2a.     „  „       Upper  view  of  head,  X2i. 

Platb  VIL 
Fijf.  1.    8eeloporu$  ^adotna,  sp.  n.,  p.  246.    Upper  and  lower  views. 
la.  „  „         Upper  view  of  head,  X  2i. 

16.  „  „         Side  view  of  head,  X2i. 

2.  Leptodira  gniUeniy  sp.  n.,  p.  2i7.     Upper  and  side  views  of  head  and 
anterior  part  of  body. 
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4.  On  a  Collection  of  Batrachians  and  Reptiles  made  in 
South  Africa  by  Mr.  0.  H.  B.  Grant,  and  presented  to 
the  British  Museum  by  Mr.  C.  D.  Rudd.     By  G.  A. 

BODLENGER,  F.R.S.,  V.P.Z.S. 

[Received  May  29, 1906.] 

The  collections  made  within  the  last  two  years  in  South  Africa 
by  Mr.  C.  H.  B.  Grant  and  presented  to  the  British  Museum  by 
Mr.  C.  D.  Rudd,  the  Mammals  of  which  have  already  afforded 
matter  for  two  papers  by  Messrs.  0.  Thomas  and  H.  Schwann, 
published  in  these  *  Proceedings,'  included  a  good  series  of 
Batrachians  and  Reptiles,  a  hst  of  which  is  here  given.  No  new 
species  were  discovered,  but  the  series  is  interesting  for  the  eake 
of  the  localities,  our  knowledge  of  the  exact  distribution  of  these 
animals  in  South  Africa  being  still  very  imperfect. 
A  list  of  the  localities  is  here  given : — 
I.  Cape. 

Durban  Road,  near  Cape  Town.     This  "  Durban  "  is  a  town 
about  15  miles  N.E.  of  Cape  Town. 
II.  British  Namaqualand. 

Port  Nolloth,  at  mouth  of  Orange  River. 
Klipfontein,  a  station  on  the  railway  between  Port  Nolloth 
and    O'okiep,    54    miles   from   Port  Nolloth.      Altitude 
3104  ft. 

III.  Zululand. 

Hluhluwe  Stream,  flows  west  into  False  Bay. 

Umfolosi  Station,  on  the  railway,  about  5  miles  north  of 

Umfolosi  River. 
Eshowe,  about  30  miles  inland  from  Coast  and  Umhalari 

River.     Altitude  1800  ft. 
Ngoye  Hills,  15  miles  E.  of  Eshowe,  and  8  miles  inland  from 

Coast.    Altitude  600-1000  ft. 
Sibudeni,  about  60  miles  inland  from  coast,  at  source  of 

Umhlatuzi  River.     Altitude  3500-5500  ft. 
Jususie  River,  close  to  Sibudeni. 

IV,  Transvaal. 

Wakkerstroom,  on  the  Natal  border  and  at  southern  end  of 

Drakenberg  Range. 
Zuurbron,  20  miles  East  of  Wakkerstroom. 

BATRACHIA. 

Aglossa. 

1.  Xexopus  l^vis  Daud. 

Durban  Road,  Umfolosi  Station,  Wakkerstroom, 
The  largest  specimen  ($)  measures  100  millim.  from  snout  to 
vent. 
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In  the  pi^esent  uncertainty  as  to  the  distinction  of  species  in 
this  genns,  the  distribution  of  X,  Imvis  is  difficult  to  trace.  This 
species  appears  to  be  found  all  over  South  Africa  where  there  is 
water,  and  it  extends  as  far  north  as  Angola  to  the  West  and 
Abyssinia  to  the  East,  the  British  Museum  possessing  specimens, 
which  I  cannot  separate  from  the  typical  form,  from  Lake  Mweru, 
Uganda,  and  Senaf^. 

Angola  specimens  {X,  petersii  Bocage),  which  have  been  referred 
either  to  X,  Icevis  or  to  X,  muMeri  by  Giinther,  by  Peters,  and 
by  myself,  cannot  be  separated,  by  any  character  that  I  can 
detect,  from  X,  lasvis,  I  have  examined  eight  specimens,  one 
from  Benguella,  received  from  Prof.  Barboza  du  Bocage  himself, 
five  from  Pongo  Andongo,  obtained  by  Dr.  Ansorge,  and  two  from 
Dr.  Welwitsch's  Angola  collection.  Bocage  gives  the  length  of 
the  Angola  specimens  as  not  exceeding  65  millim.  from  snout  to 
vent,  but  one  of  Welwitsch's  specimens  measures  80. 

In  the  typical  X,  kevis  from  South  Africa  the  subocular 
tentacle  measures  less  than  one-third  the  diameter  of  the  eye,  and 
is  sometimes  reduced  to  a  mere  tubercle,  the  inner  metatarsal 
tubercle  is  very  blunt  and  feebly  prominent,  never  conical,  and 
vomerine  teeth  are  constantly  absent. 

The  true  X.  mtielleri,  as  described  and  figured  by  Peters  in  his 
'  Reise  nach  Mossambique,'  vol.  iii.  (1882),  has  the  tentacle  more 
than  half  as  long  as  the  eye,  the  metatarsal  tubercle  more 
prominent,  more  conical  than  in  X.  Icevisj  and  vomerine  teeth, 
first  noticed  by  Tomier,  are  often  present.  In  addition  to 
Mozambique,  whence  it  was  first  described,  this  species  is  found 
in  Nyasaland  and  on  Zanzibar  and  the  opposite  coast. 

To  distinguish  between  X.  miuUeri  and  X,  Uevia  is,  however, 
not  so  easy  as  one  might  at  first  think,  for  the  British  Museum 
lias  received  from  Mr.  C.  S.  Betton  three  specimens  from  hot 
springs  near  Lake  Nakuro,  British  East  Africa,  which  agree  with 
the  former  in  the  prominent,  conical  metatarsal  tubercle,  and 
with  the  latter  in  the  short  tentacle  and  the  absence  of  vomerine 
teeth. 

X  clivii  described  from  Erythraea  by  Peracca,  and  obtained  in 
numerous  examples  at  Addis  Ababa  and  Ashoofi,  Abyssinia, 
by  Mr.  E.  Degen,  agrees  with  X.  lasvia  in  the  proportions,  in  the 
short  tentacle,  and  in  the  absence  of  vomerine  teeth,  but  is  easily 
distinguished  by  the  inner  metatarsal  tubercle  being  armed  with 
a  black  claw,  as  in  X,  calcaratus,  which  inhabits  Liberia,  Lagos, 
Nigeria,  Cameroon,  the  Gaboon,  and  the  Congo.  In  the  males  of 
X.  clivii  the  brown  nuptial  asperities,  instead  of  being  restricted 
to  the  inner  side  of  the  fore  limbs,  as  in  X,  ktvis,  extend  as 
a  large  patch  on  each  side  of  the  breast. 

Two  specimens  from  "  West  Africa,"  collected  by  Mr.  Eraser, 
therefore  probably  from  Nigeria  or  Fernando  Po,  which  have  been 
referred  by  Dr.  Giinther  and  by  myself  to  X  mitelleri  in  the 
British  Museum  Catalogue,  agree  with  that  species  in  the  size  of 
the  eye,  the  length  of  the  tentacle,  and  the  presence  of  vomerine 
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teeth  (five  in  number)*,  with  X,  clivii  and  X,  calcaratus  in  the 
presence  of  a  metatarsal  "  claw."  These  specimens,  the  larger  of 
which  measures  only  39  millim.,  no  doubt  indicate  a  distinct 
species,  for  which  1  propose  the  name  X,  fraseri, 

Phaneroglossa. 

2.  BuFO  REGULARis  Reuss. 

Umfolosi  Station,  Hliihluwe  Stream,  Ngoye  Hills,  Wakker- 
sti-oom. 

3.  BuFO  GRANT!  Blgr. 

Durban  Road,  Klipfontein. 

Since  this  species  was  described,  in  1903,  from  numerous 
specimens  obtained  by  Mr.  Grant  at  Deelfontein,  it  has  been 
rediscovered  at  Matje^ontein  by  Dr.  W.  F.  Purcell,  of  the  South 
African  Museum.  The  male  specimen  which  the  British  Museum 
has  received  from  that  institution  measures  60  millim.  from  snout 
to  vent  and  strikingly  resembles  a  Btifo  viridis.  The  interorbital 
space  is  as  broad  as  the  upper  eyelid,  the  tympanum  measures 
three-fifths  the  diameter  of  the  eye,  the  first  finger  extends  a  little 
beyond  the  second,  the  tibio- tarsal  articulation  reaches  the 
tympanum,  and  the  subarticular  tubercles  under  the  toes  are  all 
single.  The  single  male  specimen  found  by  Mr.  Grant  in  a 
gai-den  on  Durban  Road,  near  Cape  Town,  agrees  very  closely  with 
the  Matjesfontein  Toad,  but  some  of  the  subaii)icular  tubercles 
under  the  toes  are  double.  Another  male,  from  Klipfontein,  also 
has  double  subarticular  tubercles. 

4.  BuFo  ANGUSTiCEPS  A.  Smith. 

Durban  Road. 

Several  specimens,  the  largest  measuring  46  millim.  from  snout 
to  vent.  Tlie  first  finger  never  extends  beyond  the  second,  the 
fold  along  the  inner  side  of  the  tarsus  is  more  or  less  distinct,  and 
the  subarticular  tubercles  of  the  toes  are  usually  single,  although 
there  are  occasionally  two  between  the  last  phalanges  of  the 
fourth  toe. 

Bufo  cUnnheiisia,  fi-om  Dombe,  Benguella,  described  by  Barboza 
du  Bocage  in  1895  as  a  close  ally  of  B,  angusHceps,  is  more  nearly 
related  to  Smith's  Bufo  vertebralis,  which,  following  Giinthei*,  I 
have  erroneously  regarded  as  the  young  of  B,  carens.  Tlie 
examination  of  a  small  Toad  found  at  Vi-edefort  Road,  Orange 
River  Colony,  by  Major  Barrett- Hamilton,  and  of  which  four 
specimens  have  been  presented  by  him  to  the  British  Museum, 
has  convinced  me  of  my  error.  The  breeding  male,  with  large 
gular  vocal  sac,  measures  only  27  millim.  from  snout  to  vent,  the 
female  35.     In  these  specimens,  the  tympanum  is  close  to  the  eye, 

•  The  vomer  is  single  in  X.  lavh,  mnelleri,  and  clivii,  absent  in  X.  calcaratvs, 
Symenochims,  and  Pipa, 
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and  may  measure  three- fourths  its  diameter;  the  parotoids  are 
flat  and  very  indistinct,  broken  up  into  several  glands;  the 
subarticular  tubercles  are  double,  and  there  is  no  trace  of  a  tai-sal 
fold.  The  limbs  are  shorter  than  in  B,  carens  and  the  white 
rhomboidal  spot  on  the  vertebral  line,  which  does  not  exist  in 
B.  carenSj  appears  to  be  constant ;  black  spots  are  always  present 
on  the  belly. 

5.  Rana  delalandii  D.  &  B. 
Durban  Road. 

6.  Rana  fuscigula  D.  <k  B. 
Klipfontein. 

7.  Rana  anoolensis  Bocage. 

Eshowe,  Sibudeni,  Wakkerstroom. 

The  vocal  sacs  of  the  males  form  longitudinal  folds  on  the  sides 
of  the  throat. 

8.  Rana  mascareniensis  D.  &  B. 

Sibudeni. 

This  species  had  not  previously  been  recorded  from  South  Africa. 
In  the  five  specimens  from  Sibudeni  the  tibio-tarsal  articulation 
reaches  beyond  the  tip  of  the  snout ;  a  light  vertebral  stripe  and 
a  light  line  along  the  tibia  are  present. 

9.  Rana  grayi  A.  Smith. 

Durban  Road,  Klipfontein,  Sibudeni,  Ngoye  Hills. 

10.  Rana  pasciata  Tsch. 
Sibudeni. 

The  longitudinal  folds  and  the  dark  stripes  on  the  back  are 
absent  in  the  single  specimen. 

11.  Phrynobatrachus  natalensis  a.  Smith. 
Sibudeni. 

12.  Arthroleptis  wahlberoii  a.  Smith. 

Sibudeni  and  Hluhluwe  Stream.  The  British  Museum  has 
also  received  a  specimen  from  Pietermaritzburg,  through  Mr. 
Quekett. 

REFTILIA. 

Chelonia. 

1.  Sternoth^rus  sinuatus  a.  Smith. 

Umfulosi  Station. 

A  single  half -grown  specimen,  the  shell  measuring  110  millim. 

As  pointed  out  by  me  in  1896  ♦,  this  species  is  very  variable  and 

•  Aun.  Mu9.  Genova,  (2)  xvii.  p.  15. 
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to  dintinguish  it  from  S.  nigricans  is  not  without  difficulties.  In 
this  specimen  the  cusps  in  the  upper  jaw  are  absent,  the  posterior 
border  of  the  carapace  is  very  distinctly  serrated,  the  intergular 
shield  is  twice  as  long  as  broad,  the  length  of  the  outer  border  of 
the  pectoral  shield  slightly  exceeds  that  of  the  humeral,  and  the 
suture  between  the  abdominal  shields  is  shorter  than  the  front 
lobe  of  the  plastron.  Head  pale  brown  above,  with  black 
vermiculations,  white  beneath,  with  blackish  spots ;  plastron 
yellowish  brown,  bordered  with  black. 

2.  CiNiXYS  BELLiANA  Gray. 

Umfolosi  Station. 

This  species  had  not  previously  been  recorded  from  South  Africa. 
In  the  specimens  collected  by  Mr.  Grant  the  shields  of  the 
carapace  are  marked  with  black  radiating  streaks. 

3.  HOMOPUS  SIOXATUS  Walb. 
Klipfontein. 

Lacebtilia. 

4.  Lygodactylus  capensis  a  Smith. 
Xgoye  Hills. 

5.  Pachydactylus  bibroxu  a.  Smith. 
Klipfontein. 

6.  Pachydactylus  mark^uensis  A.  Smith. 
Klipfontein. 

7.  Agama  brachyura  Blgr. 

Klipfontein  and  Port  NoUoth. 

This  species  was  established  on  a  single  female  specimen 
labelled  **  Cape  of  Good  Hope,"  from  Sir  A.  Smith's  collection. 
I  have  since  examined  four  specimens  collected  at  Deelfontein  by 
Mr.  Seimund,and  presented  to  the  British  Museum  by  Col.  Sloggett, 
and  these,  together  with  the  six  collected  by  Mr.  Grant  in  British 
Namaqualand,  enable  me  to  give  a  revised  description  of  this 
near  ally  of  Agania  hispida. 

Head  convex,  subcordifonn,  as  long  as  broad.  Nostril  not 
tubular,  lateral,  pierced  just  below  the  canthus  rostralis  in  a 
convex  nasal.  Scales  on  anterior  part  of  head  smooth  or  rugose, 
sometimes  feebly  keeled,  often  trihedral  on  middle  of  snout,  on 
oack  of  head  more  or  less  strongly  keeled,  some  erect  and  spinose ; 
occipital  enlarged ;  head  about  the  ears  and  neck  with  short 
erect  spines.  Body  strongly  depressed,  covered  with  irregular, 
imbricate,  strongly  keeled  scales  intermixed  with  strongly 
enlarged,  trihedral,  spinose  ones ;  a  small  nuchal  crest,  sometimes 
continued  along  the  body ;  ventral  scales  smooth  or  very  feebly 
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keeled.     Limbs  moderate,  with  scales  very  unequal  in  size ;  hind 

limb   reaching    between  the   shoulder  and   the  ear;    tibia  as 

long  as    the  skull    to  occiput ;    fingers    short,  third   longest ; 

third  and  fourth  toes  equal,  or  fourth  very  slightly  the  longer, 

fifth  not  extending  as  far  as  first.     Tail  shorter  or  a  little  longer 

than  head  and  body,  cylindrical  or  slightly  compressed,  covered 

with  strongly  keeled  scales.     Male  without  gular  pouch,  with  a 

single  row  of  anal  pores.     Olive-brown  or  reddish  brown  above, 

with  dark  brown  or  blackish  spots,  the  principal  of  which  form  a 

double  series  along  the  back,  each  pair  separated  on  the  vertebral 

line  by  a  square  or  X-s^P®^  or  Q -shaped  yellowish  marking  ; 

lower  parts  whitish   or  greyish,  with  a  wide-marked   grey  or 

blackish  network,  which  may  disappear  in  adult  males ;  the  latter 

always  have  a  bluish  throat. 

.?.•  ^- 

millim.      milliin. 

Total  length  235  160 

Head 29  22 

Width  of  head  28  22 

Body  81  63 

Forelimb  53  40 

Hind  limb     72  54 

Tail     125  75 

A.  hrachyura  differs  from  A»  hiapida  principally  in  the  fourth 
toe  not  being  shorter  than  the  third  and  in  the  absence  of  strong 
keels  on  the  ventral  scales. 

8.  Agama  arhata  Peters. 
Hluhluwe  Stream. 

9.  AoAMA  ATRA  Daud. 

Klipfontein. 

Both  A.  micraphdis  Matschie^  (Zool.  Jahrb.,  Syst.  v.  1890, 
p.  607),  and  A,  microterdepia  Blgr.  (Ann.  &  Mag.  N.  H.  [6]  xvii. 
1896,  p.  22),  from  the  Transvaal,  must  be  added  to  the  S}Tionymy 
of  this  species. 

10.  ZOKURUS  POLYZONUS  A.  Smith. 
Port  Nolloth,  Klipfontein, 

11.  PSEUDOCORDYLUS  MICROLEPIDOTUS  CuV. 

Wakkerstroom . 

12.  CHAM^fiSAURA  ANGUINA  L. 

Umfolosi  Station. 

13.  Yaranus  albioularis  Daud. 
Umfolosi  Station. 
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14.  Vaeanus  xiLoncrs  L. 

Ngoye  Hills,  Sibudeni,  Jususie  Valley. 

15.  NucRAS  TESSELLATA  A.  Smith. 
Klipfontein. 

16.  NUCRAS  DELALANDII  M.-Edw. 

Sibudeni. 

17.  ICHNOTBOPIS  CAPEXSI8  A.  Smith. 

Umfolosi  Station. 

The  parietal  shields  sometimes  form  a  short  suture  separating 
the  interparietal  from  the  occipital.  The  scales  on  the  preanal 
region  are  much  smaller  in  females  than  in  males. 

18.  SCAPTIRA  KXOXII  M.-Edw. 
Poi-t  Nblloth. 

1 9.  ScAPTIRA  CTEXODACTYLA  A.  Smith. 

Port  NoUoth. 

The  femoral  pores  may  number  as  many  as  36  on  each  side. 

20.  M  ABU  I A  TRIVITTATA  CuV. 

Wakkerstroom. 

21.  Mabuia  varia  Peters. 
Klipfontein,  Umfolosi  Station. 

22.  Mabuia  striata  Peters. 

Hluhluwe  Stream,  Umfolosi  Station,  Sibudeni,  Ngoye  Hills, 
Zuurbron,  Wakkersti*oom. 

23.  Mabuia  sulcata  Peters. 
Klipfontein. 

24.  Scelotes  bipes  L. 
Durban  Road. 

25.  Acoxtias  lixeatus  Peters. 
Port  NoUoth,  Klipfontein. 

Bhiptoglossa. 

26.  Cham^leox  quilexsis  Bocage. 
Jususie  Valley. 

27.  CnAMiELEOX  VEXTRALis  Gray, 
Port  Nolloth. 
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Ophidia. 

28.  Python  seb^  Gm. 
Umfolosi  Station. 

29.  Ablabophis  rufulus  Ldcht. 
Sibudeni. 

30.  PSEUDASPIS  CANA  L. 

Wakkerstitx)!!!. 

31.  Dasypeltis  scabra  L. 

Xgoye  Hills. 

Uniform  brown  (var.  palnvarum  Leach).  23  scales  across  the 
body.     Ventrals  218  ;  caudals  75. 

32.  Amplorhinus  multimaculatus  A.  Smith. 

Wakkerstroom . 

Uniform  green,  without  spots,  as  in  the  specimens  presented 
by  Dr.  Quain  and  mentioned  in  the  British  Museum  Catalogue 
(iii.  p.  125).     Ventrals  138  ;  caudals  76. 

33.  TaiMERORHINUS  rhombeatus  L. 
Durban  Road,  Wakkerstroom,  Klipfontein. 

34.  PSAMMOPHIS  SIBILANS  L. 

Umfolosi  Station. 

The  single  specimen  falls  under  Division  F  of  the  British 
Mu.seum  Catalogue  (iii.  p.  163).     Ventrals  165 ;  caudals  97. 

35.  DisPHOLiDUS  TYPU8  A.  Smith. 

Sibudeni. 

Green,  the  scales  edged  with  black  (Division  D  of  British 
Museum  Catalogue,  iii,  p.  189).  Scales  in  19  rows.  Ventmls 
174;  caudals  119. 

36.  ASPIDELAPS  LUBRICUS  liiur. 
Klipfontein. 

37.  Dendraspis  angusticeps  A.  Smith. 
Xgoye  Hills. 

38.  Bms  arietans  MeiT. 
Umfolosi  Station,  Hluhluwe  Stream. 

39.  Bms  cornuta  Daud. 
Port  XoUoth,  Klipfontein. 

40.  Bms  CAUDAUS  A.  Smith. 
Port  Nolloth. 
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5.  Some  Notes  upon  the  Anatomy  of  the  Yellow-throated 
Lizard,  Gerrliosaurus  Jlavigularis.  By  F.  E.  Beddard, 
F.R.S.,  Prosector  to  the  Society. 

[Received  May  17, 1905.] 

(Text-figures  33-38.) 

Apart  from  osteology  *  and  a  few  scattered  notes,  which  will 
be  referred  to  in  the  course  of  the  present  communication,  there 
does  not  appear  to  be  a  great  deal  known  about  the  internal 
structure  of  GeTrrhoaannis,  Inasmuch  as  this  Lizard  is  regarded, 
from  the  point  of  view  of  external  characters  and  06teolog}%  as 
being  exactly  intermediate  between  the  Lacertidie  and  Scincidse  t, 
it  seemed  to  me  interesting  to  attempt  a  criticism  or  confirmation 
of  this  view,  while  recording  any  new  facts  which  an  investigation 
of  Gerrhoaaurus  flavigidaria  might  bring  to  light. 

Jiigal  Ligame7ii. 

Many,  but  not  all,  of  the  Lacertilia  possess,  as  is  well  known, 
a  jugal  ligament,  which  Huxley  compared  to  the  bony  lower 
temporal  arcade  of  Hatteria.  The  exact  relationships  of  this 
ligament  have  not,  I  believe,  been  described  in  some  of  the 
Lizards  in  which  I  shall  now  proceed  to  detail  the  arrangement. 

It  Ls  passible  to  recognise  several  stages  in  the  conditions  of  the 
jugal  ligament,  which  may  represent  evolutionary  stages,  though 
it  is,  of  course,  not  implied  that  the  genera  to  be  mentioned  are 
genetically  connected  in  the  order  named. 

In  Iguana  tuberculata  the  ligament  as  a  distinct  structure  is 
totally  absent.  On  cutting  through  the  skin  covering  the  "  cheek,'" 
the  muscles  and  bones  of  this  region  of  the  skull  are  at  once 
arrived  at.  It  appeared  to  me,  however,  that  the  subcutaneous 
connective  tissue,  which  is  dense  and  white  in  most  parts  of  the 
body,  was  rather  denser  and  whiter  in  the  regiqn  where  the  jugal 
ligament  would  be  were  it  present.  It  is  possible,  in  fact,  that  in 
this  lizard  an  early  stage  is  met  with — that  the  ligament  is  not 
yet  differentiated  from  the  general  connective  tissue  of  the  skin. 
On  the  other  hand,  it  cannot  be  denied  that  the  same  fact  may  be 
explained  on  the  theory  that  the  ligament  has  disappeared.  In 
any  case,  Gerrhoaaurus  offers  an  intermediate  condition.  In  this 
reptile  the  ligament  in  question  is  anchored  firmly  to  the  quadrate 
behind,  but  in  front  it  is  not  attached  to  the  jugal  bone  but  to 
one  of  the  bony  scales  which  cover  the  face  in  this  r^on.  That 
is  to  say,  the  ligament  has  not  as  yet  completely  detached  itself 
from  the  skin.  So,  at  any  rate,  the  facts  seem  to  indicate.  It  is 
important  to  notice  in  connection  with  the  main  object  of  the 
present  communication,  viz.,  to  attempt  to  fix  the  s^'stematic 

•  Siebenrock,  Ann.  k.  nat.  Hofmus.  Wieu,  vii.  1892. 
t  Bonleng^,  Cat.  of  Lizards. 


1905.]  OF  THE  YELLOW-THROATED  LIZARD.  257 

position  of  Gerrhoaaurua^  that  this  lizard  agrees  absolutely  and  in 
every  detail,  so  far  as  the  jugal  ligament  is  concerned,  with  the 
skink  Eumeces. 

The  final  stage  in  the  arrangement  of  the  jugal  ligament  is 
shown  in  PhyaigncUhus.  In  this  lizard  the  ligsunent  is  attached 
firmly  to  the  bones  at  either  extremity,  and  has  entirely  lost 
its  presiunably  original  connection  with  the  skin.  Moreover,  in 
the  last-named  lizard,  the  ligament  is  divisible  into  two  regions. 
There  is,  first  of  all,  a  stronger  narrow  ligament  which  occupies 
exactly  the  position  of  the  bony  quadrato-jugal  bar  in  HcUteriety 
and  above  this  and  in  part  overlapped  by  it  is  a  thinner  but  still 
stout  sheet  of  ligament  which  entirely  fills  up  the  temporal  vacuity. 

This  state  of  afi&iirs  does  not  exist  at  aU  in  Gerrhosaurvs  and 
JSumeces,  It  is  distinctly  suggestive  of  the  complete  obliteration 
of  the  lower  temporal  vacuity  in  certain  Vertebrates. 

In  view  of  the  fact  that  bones  in  some  cases  can  be  shown  to 
degenerate  into  ligaments,  it  is  not  certain  that  the  stages  sketched 
out  above  may  not  be  read  in  the  inverse  order.  For  example, 
the  lower  part  of  the  fibula  is  ligamentous  in  Birds ;  but  it  is  not 
to  be  assumed  that  here  there  is  anything  but  a  degeneration  of 
the  bone  into  ligament.  The  facts  which  have  been  detailed  above 
concerning  certain  Lizards  do  not,  however,  appear  to  me  to  point 
to  a  reduction  from  a  state  of  affairs  such  as  is  found  in  Hatteiria, 
If  we  were  only  acquainted  with  the  condition  observable  in 
PhyaignaUiua  and  Igiiana^  such  a  view  might  indeed  be  held. 
The  bone,  it  would  be  urged,  has  degenerated  into  ligament  in  the 
one  case,  and  has  finally  disappeared  in  the  other.  But  the 
conditions  to  be  seen  in  Gerrhoaaurus  and  in  Eiimecea  would  seem 
to  negative  such  a  supposition. 

Peritoneal  Folda  and  Ccdom, 

Although  the  suspension  of  the  alimentary  tract  and  the  other 
viscei-a  contained  in  the  coelom  is  broadly  like  that  of  many  other 
Lacertilia,  there  are  some  differences  of  detail  which  require 
attention. 

In  the  female  example  the  line  of  attachment  of  the  oviducal 
membrane,  which  diverges  laterally  on  each  side,  marks  off 
sharply  the  posterior  pigmented  area  of  the  coelomic  membrane 
from  the  anterior  non-pigmented  or  less  pigmented  area.  This  is 
quite  a  common  and  well-known  arrangement  among  the  Lacertilia. 
The  reason  why  I  bring  the  matter  forward  here,  is  that  Gerrho- 
aaurua  differs  from  Eumecea,  where  thei-e  is  no  such  differentiation 
of  pigmented  and  non-pigmented  areas*,  and  because  the   pig- 

*  This  is*  not,  however,  a  distinctive  mark  of  difference  from  the  Scincidae  and  of 
likeness  to  Lacerta,  Lacerta  shows  this  sharp  demarcation ;  but  there  are  varying 
degrees  among  the  Scincidae.  In  Eutneces  there  is  hardly  anv  pigmentation ;  in 
Tiliqua  Mciucoides  there  is  a  moderate  amount,  but  evenly  spreaa  through  the  body- 
cavity  (in  a  male).  In  Macroseineut  eocteaui  (female),  however,  the  oviducal 
membrane  marks  off  two  areas ;  but  the  posterior  area  is  not  so  deeply  pigmented  as 
in  OerrhoaauruM, 

Proc.  Zool.  Soc.— 1905,  Vol.  II.  No.  XVIL  17 
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mented  area  in  the  male  Gerrhasaurug  is  distinctly  greater  than 
in  the  female  example  of  that  lizard,  and  there  is  no  conspicuous 
fold  of  membrane  continued  f(»:ward  from  the  gonad  duct  to  serve 
as  a  demarcation  between  the  two  areas  in  the  latter. 

The  suspensory  ligaments  of  the  liver  offer,  as  is  wdl  known, 
characteristic  differences  of  arrangem^it  in  various  Lacertilta. 
In  both  examples  of  Gerrhosaurus  the  falciform  ligament  of  the. 
liver  is  double  posterioriy  for  about  the  last  4  of  the  total  length  of 
the  liver.  This  double  region  of  the  umbilical  or  falciform  ligeonent 
is  a  tent-like  structure ;  that  is,  the  two  separate  membranes 
converge  ventrally  to  be  inserted  in  common  on  to  the  ventral 
median  line  of  the  parietes.  A  partial  duplication  of  the 
umbilical  ligament  of  this  kind  is  not  uncommon  in  the  Lacertilia. 
It  occurs,  for  example,  in  Lacerta  ocdUUa,  The  double  condition 
of  the  umbilical  ligament  in  the  Scincidie,  mginally  discovered  by 
John  Hunter  *  and  subsequently  more  fully  dealt  with  by  mj^elf  t 
and  Prof.  Cope  Xy  seems  to  be  merely  an  exaggeration  of  this,  the 
union  of  the  two,  posteriorly  separate,  umbilical  ligaments  being 
deferred  until  at  or  near  the  anterior  extremity  of  the  liver. 
Furthermore,  all  of  the  members  of  the  family  Scincidae  are  not 
thus  characterised  ;  for  in  Maerosdnus  coeteaui  the  arrangement 
of  the  umbilical  ligament  is  much  like  that  of  Gerrhosaurus,  In 
the  question  of  affinity,  therefore,  the  disposition  of  these  mesen- 
teries is  not  decisive.  There  are,  however,  one  or  two  other  points 
to  be  noted.  In  the  first  place,  in  Eumeees  algeriensis  boUi  the 
umbilical  ligaments  are  thickly  invaded  by  muscular  tissue, 
especially  the  left-hand  ligament.  This  is  also  noticeable  in 
MacroscincuSj  though  to  a  much  less  extent;  and  it  will  be 
remembered  that  Macroscincus  coeteaui  is  a  much  larger  lizard 
than  is  Eumeees  algeriensis,  so  that  size  in  this  case  has  nothing 
to  do  with  the  development  of  thickness  and  muscularity  in  the 
umbilical  ligaments.  It  is  plainly  therefore  of  importance  to  note 
that  in  Gerrhosanirus  these  ligaments  are  not  obviously  muscular 
at  all. 

In  the  accompanying  figures  (text-figs.  33,  34)  of  the  ventral 
surface  of  the  Uver  in  Gerrhosaurus  two  other  facts  may  be 
pointed  out.  In  the  first  place,  there  are  traces  of  a  membrane 
which  runs  obliquely  forward  and  ends  in  a  notch  in  the  left 
border  of  the  liver.  As  this  white  seam  (6  in  text-figs.  33,  34) 
is  much  better  developed  in  one  example  than  in  the  ot£er,  I  take 
it  to  represent  a  rudimentary  structure,  and  it  may  represent  the 
original  coiu'se  of  the  umbilical  vein  and  thus  correspond  to  a 
similar  trace  which  Hochstetter  has  lately  described  §  in  the 
Blind  Worm  {Anguis  fragilis). 

^  Ewuiys  and  Observations,  revised  by  Richard  Owen,  London,  1861,  vol.ii.  p.  369. 
**  The  liver  [of  Tiliawt\  is  attached  forwards  by  two  membranes,  one  to  each  lobe, 
which  unite  at  top. 

^  P  Z.  S.  1888  p.  98. 

I  Proc*.  Acad.  Scu  Philadelphia,  1896,  p.  808. 

I  Morph.  Jahrb.  xix.  Taf.  xvi.  fig.  18 ;  bnt  the  course  of  the  seam  is  different  in 
the  two  ( 
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The  second  point  ocmcems  the  relationship  of  the  two  umbilical 
ligaments  to  veins  entering  the  liver.  A  dissection  of  both 
specimens  of  Gerrhoaaurus  shows  that  the  anterior  abdominal 
vein  enters  the  liver  in  the  region  of  the  left  umbilical  ligament 
(e  in  text-figs.  33,  34),  and  that  the  epigastric  vein  is  similarly 
connected  with  the  right  imibilical  ligament.  Precisely  the  same 
relationship  holds  for  Macroscincua  coeteaui.  Inasmuch  as  the 
anterior  abdominal  vein  joins  the  portal  vein,  the  latter  might 


Text-fig.  33. 


Text-fig.  34. 


/IfUAM 
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Text-fig.  83.— Lirer  of  Qerrkoiauru$flatnffmlaris,  Tentrml  aspect, 
a.  Attachment  of  umbilical  li^ment;  6.  Seam  indicating  coune  of  embryonic 


nmbiliod  vein  (?) ;  c.  Left  half  of  umbilical  ligament ;  Ant^bd,  Anterior 
abdominal  vein;  Ep.  Epigastric  vein;  ff.b,  Oall-bladder. 

Text-fig.  84.— Liver  of  a  second  example  of  Qerrho9auru$flamgnlarU,  ventral 
aspect.    Lettering  as  in  text-fig.  83. 

be  regarded  as  fixing  this  point  were  it  not  for  the  conditions 
observable  in  MacrosciTieua  coeteaui.  In  that  lizard  the  portal  vein, 
immediately  in  front  of  the  region  where  it  has,  as  have  the  portal 
veins  of  other  lizards,  a  spiral  twist,  divides  into  two  branches, 
which  enter  the  liver  in  a  line  with  each  part  of  the  divided 
umbilical  ligament.    As  to  the  relationship  between  the  divided 

17» 
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umbilical  ligaments  and  blood-vessels,  it  is  noteworthy  that  in 
Eumecea  algerierms  two  hepatic  arteries  are  associated  each  with 
one  of  the  two  umbilical  ligaments  of  that  lizard. 

GastrospUnic  OnveiUu/m. — This  mesentery  is  very  conspicuous  in 
Oerrhosawnis.  It  stands  out  as  a  free  fold  with  the  following 
relations : — It  arises  from  the  stomach  close  to  the  pylorus  and 
passes  obliquely  downwards  supporting  the  posterior  extremity  of 
the  spleen,  the  rest  of  which  lies  upon  the  mesogastrium ;  it  is 
finally  attached  to  the  median  dorsal  line  of  the  body- wall  on  a 
level  with  the  left  ovary. 

This  arrangement  is  practically  repeated  in  Maeroscmciis,  where, 
however,  owing  to  the  position  of  the  viscera,  the  omentum  is 
shorter,  but  very  strong  and  fibrous.  Moreover  the  spleen  does 
not  even  reach,  let  alone  hang  over,  the  edge,  as  is  the  case  with 
Gerrhosaunis.  In  Eumecea^  however,  the  gastrosplenic  omentum 
is  identical  in  its  relations  with  that  of  GerrhosatiruSy  save  that  it 
is  a  little  less  pronounced  as  a  free  fold.  I  am  not  describing 
here  a  state  of  affairs  which  is  merely  lacertilian ;  for  in  Tupt- 
tiambia  the  course  and  relations  of  the  apparently  homologous 
fold  are  different  and  do  not  involve  the  spleen. 

Ilepato-pidmoiiary  Ligaments. — (rerrhosatvrus  agrees  with  the 
majority  of  Lizards  in  that  the  right  lung  is  suspended  by  two 
mesenteries,  viz.,  the  hepato-pulmonary  and  dorsal  pulmonary. 
It  is  noteworthy  that  the  latter  mesentery  in  the  case  of  both 
lungs  extends  to  the  very  tip  of  the  organ  ;  whereas  in  Eumeces 
the  mesenteries  in  question  do  not  reach  the  extremity  of  the 
lungs.  This  is  not,  however,  a  characteristic  of  the  Skinks  as 
opposed  to  GerrhosauruSy  for  in  TUiqtta  the  membrane  is  co- 
extensive with  each  lung  as  in  Gerrhosawrus,  Mr.  Butler* 
observes  that  **  certain  Scincoid  lizards  are  as  to  the  relations  of 
their  right  lungs  and  liver  intermediate  between  the  Teiidie  and 
other  Lizards."  My  own  knowledge  of  the  family  Scincidw 
enables  me  to  confirm  Mr.  Butler ;  but  his  accurate  statement 
requires  expansion  t.  In  Etimeces,  MacroscincuSy  and  Tiliqua 
there  is,  in  fact,  attached  to  the  right  lung  a  pulmo-hepatic  liga- 
ment which  is  not  so  extensive  as  in,  6.  ^.,  Gerrhoaaurus. 

In  Macroacincus  cocteaui  this  membrane  extends  rather  moi'e 
than  halfway  down  the  lung  and  ends  off*  upon  the  dorsal  pul- 
monary ligament,  necessarily  running  in  this  r^on  in  a  direction 
nearly  at  right  angles  to  the  longitudinal  axis  of  the  lung. 
Whereas  in  Gtrrhosatirxta  flavigularis  the  two  pulmonary  mem- 
branes join  behind  tlie  right  lung  J,  in  both  specimens  which  I 
examined. 

The  fact  that  there  is  no  ligamentous  interval  between   the 

•  "On  the  Subdivision  of  the  Body-cavity  in  Snakes,"  P.  Z. S.  1892,  p.  4«1. 

t  And  has  also  been  expanded  by  Hochstetter  quoted  below. 

X  Hochstetter  (Morph.  Jahrb.  xxvii.  p.  292)  fi^ires  the  same  membranes  in  some 
other  Skinks,  where  they  appear  to  agree  with  those  of  the  forms  studied  by  myself. 
Ho  wiys  however,  of  Oerrhoaaunts  mad<iga$eariensis  that  the  "  caudal  end  of  the 
right  lung  commences  to  be  isolated  from  the  ligamentum  hepato-cavo-pulmonale/' 
It  i"  not  so  in  &,JlaviffuI<frit, 
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prolonged  right  lobe  of  the  liver  and  the  gonad,  both  male  and 
female,  does  not  bear  upon  the  question  of  the  affinities  of  Owrho- 
saurua.  For  among  the  Skinks  these  organs  may  be  in  contact  or 
separated  by  a  ligamentous  interval. 

Muscular  fibres  in  Mesenteries, — As  is  the  case  with  other 
Saurians,  Gerrhosaurus  has  bands  of  unstriped  muscle  in  several 
of  the  mesenteries.  The  most  important  of  these  is  a  bundle  of 
muscular  fibres  which  accompanies  the  anterior  abdominal  vein 
(text-fig.  35,  m)  and  runs  into  the  gastro-hepatic  ligament.  It 
is  a  thick  bundle  of  fibres,  but  after  traversing  the  gastro-hepatic 
ligament  for  about  half  its  extent  it  fans  out  into  a  fine  bundle, 
the  individual  fibres  of  which  hardly  reach  the  stomach.  This 
bundle  is  represented  in  many  lizards.  But  the  conditions 
observable  in  Gerrhosaurus  throw  no  light  upon  the  affinities  of 


Text  fig.  35. 


/1n^^^ 


Gftdtro-hepatic  ligament  of  Q^rrhotaurutftavigularis,  showing  course  of 
moscular  bundle. 

A.  Gastro-hepatic  ligament ;  AiU.Abd.  Anterior  abdominal  vein ;  G.  Stomach ; 
X.  Left  lobe  of  liver ;  m.  Muscular  band. 

that  lizard.  For  though  it  differs  from  the  arrangement  found 
in  the  Scincidie,  it  shows  no  likeness  to  what  is  found  in  Laoerta 
ooeUata.  In  Eumeces,  MacroscincuSy  and  Lacerta  oceUcUa  the 
bundle  of  fibres  is  continued  without  fanning  out  to  the  stomach, 
where  it  forms  a  close  investment  of  that  organ  for  the  greater 
part  of  its  extent  in  M(icroscincus,  Inasmuch  as  both  specimens 
of  Gerrhosaurus  were  identical  in  the  characters  of  this  muscle, 
it  may,  I  think,  be  assumed  that  its  condition  is  typical  of  tlie 
species. 

Fanerects. — The  pancreas  of  Gerrhosaurus  (text-fig.  36,  p.  262) 
differs  from  that  of  Lacerta  oceUata  in  the  comparative  stoutness 
of  the  branch  which  goes  to  the  spleen.  It  is,  in  fact,  like  Leydig's 
figure  of  the  pancreas  of  Lacerta  agilisy  expanding  when  it  reaches 
the  ^leen.  The  pancreas  of  Gerrhosaurus  furthermore  differs 
from  that  of  Lacerta  (at  any  rate  ocellata)  in  that  there  is  a 
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patch  of  the  gland  on  the  dorsal  side  of  the  pyloric  angle  from 
which  the  splenic  limb  arises,  and  which  is  continuous  beneath 
the  end  of  the  stomach  with  the  main  body  of  the  pancreas. 
In  Lacerta  oceUata  the  splenic  limb  arises  from  the  main  lobe  of 
the  pancreas  further  towards  the  gall-bladder.     In  these  points  the 

Text-fig.  36. 


Pancreas  of  Laeerta  oeellata  (left-hand  figure)  and  of  Gtrrhotaurut 
flamgularis  (right-hand  figure). 

P.  Pancreas ;  pif.  Commencement  of  intestine ;  $pl.  Spleen ;  8t,  Stomach. 

pancreas  of  Gerrhosaiirvs  agrees  with  that  of  the  Skinks,  in  which, 
however,  there  is  a  tendency  towards  an  enlai^ement  of  the  dorsal 
lobe  of  the  pancreas  and  a  disappearance  of  the  splenic  lobe.  I 
could  not  detect  the  latter  in  Macroacincm^  and  it  was  very  thin 
in  TUiqua, 

Arterial  System. 

As  one  of  the  two  specimens  of  Gerrhosaumsjlavigulaf'is  which 
I  have  dissected  was  successfully  injected,  I  am  able  to  give  some 
account  of  the  arterial  system,  dealing  particularly  with  those 
points  which  vary  among  the  families  of  Lacertib'a.  The  heart 
has  the  usual,  but  not  universal,  tag  tying  the  apex  of  the  ventricle 
to  the  pericardium.  The  pericardium  extends  forward  beyond  the 
trif  urcation  of  the  arteria  innominata. 

A  pair  of  arteries  exist  of  very  fair  size,  running  one  on  each 
side  of  the  trachea  in  the  position  occupied  by  the  carotids  in 
many  Vertebrates,  and  they  are  like  them  quite  close  to  the 
trachea.  These  arteries  have,  however,  nothing  whatever  to  do 
with  the  carotids.  They  are  branches  of  the  pulmonary  arteries 
(jP,  text-fig.  37),  and  the  existence  of  these  arteries  in  what 
appears  to  be  an  unexpected  place  is  possibly  indicative  of  a 
former  forward  extension  of  lung-tissue. 

The  branches  of  the  carotid  arch  differ  slightly  from  those  of 
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some  other  Lizards,  though  they  agree,  as  might  be  expected,  in 
their  main  features.  The  first  branch  given  off  is  a  hyoid  (hy, 
text-fig.  37),  which  supplies  the  hyoid  region  generally ;  I  have 
not  followed  its  branches  minutely.  In  this  region  the  carotid 
is  in  close  contact  with  the  systemic  arch.  Further  dorsally  they 
part  company,  and,  shortly  after  this  separation  has  occurred,  the 

Text-fig.  37. 


Aortic  archet  and  first  part  of  dorsal  aorta  of  Gerrhomuruijlaviffularis. 

Ot.  Carotid ;  ^.  Gaftric ;  I.c.  Vertebral  artenr ;  Ay.  Hyoid  artery ;  Jf.  Muscular 
twig  J  oe$,  (Esophageal  branches;  P.  Pulmonary  arch;  Scl.  Subclavian. 

main  trunk  of  the  carotid  arises.  The  trunks  are  here  so  twisted 
that  the  carotid  stem  is  given  off  posteriorly  and  dives  under 
the  carotid  arch  to  reappear  on  its  anterior  face.  The  rest  of 
the  carotid  arch  is  to  be  regarded  as  ductus  Botalli.  From  this 
section  arise  two  arteries :  the  first  is  a  small  muscular  twig ;  the 
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second  is  an  important  trunk  which  divides  into  two  branches. 
One  of  these  supplies  the  muscles  of  the  shoulder-region  {M) ;  the 


Abdominal  region  of  aorta  of  Oerrho$aur«9flavignlaru, 

9^*  SF*  Gastric  arteries ;  Ix,  Intercostals ;  L.Int,  Artery  of  large  intestine ; 
CM.  (Esophageal  artery ;  8u  Artery  of  small  intostine. 

other  has  a  recurrent  course  and  dives  through  the  ring  formed 
by  the  carotid  and  systemic  arches  to  supply  the  oesophagus  (aw). 
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The  left  systemic  arch  gives  off  no  branches  at  all  that  I  could 
discover. 

From  the  right  si/steniic  arch  (which  joins  the  left  at  about 
the  commencement  of  the  lung)  the  two  suhdaviaiis  (text- 
fig.  37,  Sd,j  p.  263)  are  given  off,  nearly,  if  not  exactly,  opposite 
to  each  other.  In  front  of  this  arises  the  vertebral  artery  (/.c), 
which  gives  off  an  oesophageal  branch  before  plunging  into  the 
thickness  of  the  parietes.  Behind  the  vertebral  artery  commences 
the  series  of  interoostals.  The  first  intercostal  artery  arises  just 
before  the  junction  of  the  two  aortae.  It  gives  off  a  branch  to  the 
oesophagus.  The  next  two  intercostals  have  also  oesophageal 
branches ;  but  it  is  to  be  noted  that  in  all  these  the  right  inter- 
costal alone  has  this  oesophageal  branch.  The  left  has  none.  The 
remaining  intercostals  have  no  oesophageal  or  gastric  branches. 
Their  arrangement  is  peculiar  and  agrees  with  that  of  the  Skinks ; 
it  differs  from  that  of  some  other  Lizards. 

In  Tropidurus  hispidtis,  for  example,  the  regularly  paired 
intercostals  emerge  from  the  dorsal  aorta  close  to  ^e  articulation 
of  successive  vertebrte,  and  plunge  at  once  into  the  thickness  of 
the  parietes. 

In  Crerrhosaurvs  the  intercostal  arteries  emerge  from  the 
aorta  at  about  the  middle  of  each  vertebra.  In  many  cases, 
and  the  arrangement  is  roughly  alternating,  the  intercostal  of 
one  or  both  sides  divides  at  once  into  two  branches ;  one  of  these 
plunges  at  once  into  the  thickness  of  the  parietes.  The  other 
passes  obliquely  forwards  and  runs  superficially  in  close  relation 
to  a  rib.  This,  however,  only  occurs  in  the  thoracic  region,  not  in 
the  lumbar. 

Precisely  the  same  disposition  of  vessels  is  found  in  Eumeces 
and  some  other  Skinks,  and  the  fact  is  a  bond  of  union  between 
the  Gerrhosauridie  and  Scincidse. 

The  next  artery  to  arise  from  the  aorta  is  a  gastro-oesophageal 
(text-fig.  37,  (BSy  g,  p.  263,  and  text-fig.  38,  cesy  g^,  p.  264),  which 
divides  at  once  into  a  thin  forwardly  directed  oesophageal,  and  a 
stout  backwardly  directed  gastric.  Between  this  and  the  large 
gastric  artery  (text-fig.  38,  g^)  are  6  pairs  of  intercostals.  Two  paii-s 
intervene  between  this  artery  and  that  of  the  large  intestine,  and 
one  pair  between  the  latter  and  the  artery  of  the  small  intestine. 

The  ovarian  and  oviducal  arteries  present  some  features  which 
are  worthy  of  note.  There  are  three  pairs  of  oviducal  arteries 
which  are  not  symmetrical.  The  first  of  these  is  really  mainly  an 
ovarian  artery,  which  gives  off  a  thin  and  slender  oviducal  branch 
running  along  the  anterior  section  of  the  oviduct.  The  two 
remaining  oviducal  arteries  arise  in  common  with  an  intercostal. 
They  lie  in  front  of  the  rectal  artery. 

Venous  Syatenu 

Although  the  venous  system  of  neither  of  the  examples  at  my 
disposal  was  injected,  most  of  the  veins  were  beautifully  displayed 
by  their  own  turgescence. 


266         ON  THE  ANATOMY  OF  THE  YELLOW-THROATED  LIZARD.    [June  6, 

There  are  many  differences  in  detail  between  the  venous  system 
of  this  lizard  and  that  of  other  genera. 

Vena  cava  posterior. — It  is  interesting  to  note  that  Gerrhosaurua 
agrees  with  TUiqtia  in  that  the  left  vena  cava  posterior  is  very 
much  thinner  than  the  stout  right  vein.  This  is  another  of  those 
numeroiLS  though  individually  perhaps  small  points  of  likeness 
between  the  genus  whose  anatomy  is  dealt  with  in  the  present 
communication  and  the  Scincidse.  As  in  TiUqua  also  *,  the  left 
cava  or  vena  renalis  revehens  lies  to  the  left  side  of  the  mesorectum 
and  the  right  vein  to  the  right  side  of  that  mesentery.  The  left 
vena  revehens  is  large  where  it  receives  the  three  or  four  veins 
arranged  in  a  fan-like  fashion  from  the  left  ovary ;  behind  this 
point  it  dwindles  immediately  but  can  be  easily  traced  to  the 
kidney,  where  it  becomes  enlarged  at  its  junction  with  the  right 
vena  renalis  revehens. 

The  left  vena  renalis  revehens  receives  two  intercostal  veins 
before  the  ovarian  veins  join  it,  and  on  the  right  side  also  I 
observed  two  intercostals.  I  could  only  observe  one,  and  that  a 
slender,  oviducal  vein  joining  the  left  vena  renaUs  revehens.  J 
feel  convinced,  however,  that  no  veins  from  the  oviducts  join  the 
afferent  renal  veins,  as  is  often  the  case  in  Lizards.  The  reason 
for  this  in  the  present  species  may  be  that  the  kidneys  are 
unusually  far  back. 

Affereitt  Re^ud  Veins, — The  caudal  vein  reaches  the  kidneys  as 
an  undivided  vein.  It  runs  between  them  and  receives  a  cloacaJ 
vein  before  dividing.  Immediately  after  division  each  half  receives 
another  cloacal  vein.  The  cloacal  artery  runs  exactly  at  the 
point  of  division  between  the  two  afferent  renals.  At  about  the 
end  of  the  first  third  of  the  kidney  each  renal  afferent  vein  turns 
at  right  angles  and  runs  superficially  over  the  kidney,  giving  off 
a  large  branch  to  the  kidney  itself  at  about  the  middle  of  the 
transverse  diameter  of  that  organ.  There  is  no  sign  of  any 
forward  continuation  of  the  renal  afferent  vein  beyond  the 
anterior  border  of  the  kidney  such  as  occurs  in  Ghamceleon  and 
Pygopus  t. 

Where  the  renal  afferent  vein  reaches  the  border  of  the  hind  leg 
it  receives  three  veins,  two  from  the  hind  limb  and  one  from  the 
median  dorsal  parietes.  It  there  runs  directly  forwards  parallel 
with  the  kidney,  and  on  a  level  with  the  anterior  end  of  that  gland 
receives  the  femoral  vein,  and  a  small  parietal  on  the  opposite  side 
which  crosses  the  epigastric  artery.  The  vein  then  continues  its 
straight  course  forward,  and  before  bending  inwards  and  downwards 
to  follow  closely  the  inner  margin  of  the  fat-body  gives  off  a  short 
forwardly  directed  bi-anch,  which  appears  to  me  to  be  the 
equivalent  of  the  lateral  abdominal  vein  of  other  Lizards.  Its 
shortness  in  Gerrhosaurics  contrasts  with  its  length  in  Tiliqita, 

JlepcUic  Portal  Veins, — The  mode  of  entrance  of  the  conjoined 
intestinal  portal  and  anterior  abdominal  and  of  the  epigastric  vein 

•  See  Beddard,  P.  Z.  S.  1904,  vol.  i.  p.  446,  fig.  93. 
t  See  P.  Z.  S.  1904,  vol.  ii.  p.  16,  fig.  4. 
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has  already  been  noted.  The  epigastric  springs  from  the  anterior 
abdominal  some  way  behind  the  liver  (text-fig.  34,  Ep,^  p.  259),  and 
running  along  the  umbilical  ligament  disappears  in  the  substance 
of  the  liver  some  way  behind  the  anterior  end.  It  is  reinforced 
by  the  usual  branches  from  the  median  ventral  parietes.  These 
vary  in  number  in  what  appears  to  me  to  be  a  remarkable  way. 
In  one  specimen  repeated  examination  has  only  enabled  me 
to  ascertain  the  presence  of  a  single  verUral  parieto-hepatic 
vessel,  which  joins  the  epigastric  at  about  the  middle  of  the  liver. 
In  a  second  specimen,  on  the  other  hand,  there  were  four  of 
these  ventral  parieto-hepatic  vessels  {cf.  text-figs.  33  and  34, 
p.  259).  I  am  disposed  to  think  that  the  fluctuation  in  number 
of  these  blood-vessels  is  related  to  fluctuation  in  the  number  and 
size  of  the  dorsal  parieto-hepatic  veins.  These  differed  in  the  two 
specimens  which  I  have  dissected,  though  not  quite  to  so  great  an 
extent  as  the  ventral  parieto-hepatic  veins.  In  the  specimen  with 
but  one  ventral  parieto-hepatic  vein,  the  dorscU  parieto-hepatic 
veins  were  as  follows: — a  large  vein  accompanies  the  anterior  edge 
of  a  fold  of  membrane  which  in  this,  as  in  many  lizards,  runs 
obliquely  and  binds  the  end  of  the  right  lobe  of  the  liver  to^he 
parietes.  This  vein  runs  superficially  for  a  short  distance 
anteriorly  alongside  the  aorta  on  the  right  side,  and  is  clearly  a 
fragment  of  the  right  posterior  cardinal.  It  reaches  the  parietes 
on  a  level  with  and  outside  of  one  intercostal  artery  and  disappears 
from  view  to  the  inside  of  the  next  intercostal  artery  in  front ;  it 
resembles  a  large  superficially  running  intercostal  vein.  Besides 
this  there  are  three  other  dorsal  parieto-hepatic  veins  lying 
behind  it.  In  the  second  specimen,  with  numerous  ventral 
parieto-hepatic  veins,  I  could  find  only  three  dorsal  ones ;  and  the 
first  of  these  was  by  no  means  so  large  as  in  the  first  described 
individual. 

I  could  find  only  one  gastro-kepatic  portal,  which  was  anterior 
in  position. 


6.  On  two  Points  in  the  Anatomy  of  the  Lacertilian  Brain. 
By  F.  E.  Beddard,  F.R.S.,  Prosector  to  the  Society. 

[Received  May  17, 1905.] 
(Text-figures  39  &  40.) 

(1)  ^ote  on  the  Cerehelluin  in  Varan  us  exanthematicus. 

In  the  account  of  the  LaceHilia  in  Bronn's  *  Thierreichs*  *  the 
following  statement  is  made  concerning  the  cerebelhmi  of 
Vara/nuB : — **  Das  Cerebellum  oder  das  Hinterhirn  ist  gewohnlich 
ein  unpaarer,  diinner,  steil  und  hoch  aufsteigender  Korper,  der 
seitlich  mit  der  Medulla  oblongata  fest  zusammenhangt.      Bei 

•  Bd.  vi.  p.  714. 
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manchen  Gattungen,  z.  B.,  bei  VaranuSy  Iguana^  ist  es  nach  den 
Angaben  von  Stannius  zwar  diinn,  aber  schildformig,  vorne 
concav,  hinten  convex  und  zeigt  Andeutungen  einer  Sonderung 
in  eine  mittlere  und  zwei  seitliche  Erhabenheiten,  durch  sehr 
schwache  Yorragungen,  zwisehen  denen  Spuren  von  Furchen 
liegen." 

It  seems  plain  from  the  above  account  that  the  cerebellum  of 
Vara/nvA  is  considered  to  be  like  that  of  Igtiana,  and,  presumably, 
of  other  Lacertilia. 

In  one  of  the  most  recent  works  dealing  with  the  brain  of  the 
Sauropsida,  the  Catalogue  of  the  Museum  of  the  College  of 
Surgeons  *,  there  is  a  description  of  the  brain  of  Varaiitis  and 
some  incidental  references  to  the  brain  in  the  Lacertilia.  Of  the 
biuin  of  Varamts  it  is  remarked  that  ^'the  cerebellum  is  of 
moderate  dimensions  and  has  the  plate-like  form  usual  among 
Reptiles.''  Elsewhere  (p.  1 10)  it  is  said  that  "  the  reptihan  brain 
is  narrow  ....  and,  except  in  swimming  forms,  with  insignificant 
cerebellum."  I  have  examined  this  specimen  m3rself  and  agree 
with  the  description.  None  of  these  statements,  as  I  think,  does 
justice  to  the  cerebellum  of  Varamts  exaiithematicus,  which  is  not 
at  all  like  that  of  Iguana^  has  not  a  plate-like  form,  and  is  not 
insignificant — compai^atively  speaking,  at  any  rate. 

The  accompanying  figure   shows    the  characteristics  of    the 


Text-fig.  39. 


Text-fig.  40, 


Text-fig.  39. — ^Lateral  new  of  brain  of  Varanu*  exantkematicus  (upper  figure) 
and  of  Ihipinamhis  nigropunetatus  (lower  figure). 

Text-fig.  40. — Dorsal  view  of  brain  of  Varantu  exanthematicus. 
c.  Cerebrum ;  ce.  Cerebellum ;  op.  Optic  lobes. 

cerebellum  of  the  Teguexin  Lizard  (text-fig.  39),  which  appears 
to  me  to  be  quite  typical  of  the  Lacertilia  and  to  bear  out  the 
above  quoted  statements.  It  is  a  plate-like  disc  convex  posteriorly, 
which  as  it  were  lies  up  against  the  optic  lobes  and  is  propped  up 


•  Descriptive  and  Illustrated  Catalogue  of  the  Physiological  Series  contained  in 
the  Museum  of  the  Royal  College  of  Surgeons  of  England,  vol.  ii.  p.  113  (2nd  ed.). 
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by  them.  It  is  faintly  grooved  in  the  middle  line  and  laterally 
on  each  side  is  a  flattened  process  extending  backward  rather 
beyond  the  rest  of  the  cerebellum.  Its  insignificant  proportions 
are  shown  by  the  fact  that  the  transverse  (antero-posterior) 
diameter  of  this  thin  plate  is  2  mm.,  while  the  corresponding 
measurement  of  the  optic  lobe  is  8  mm. 

As  will  be  seen  from  text-figs.  39,  40  (p.  268),  the  cerebellum 
of  Varanus  exarUhematicus  is  a  much  more  important  structure. 
Not  only  the  actual  but  the  relative  size  of  the  cerebellum  is 
greater.  The  corresponding  measurements  to  those  given  above 
for  Tupinambis  are  for  Varanus — diameter  of  cerebellum  4*5  mm., 
diameter  of  optic  lobes  4*5  mm.     They  are  thus  equal. 

The  difference  in  dimensions  between  the  cerebiella  of  the  two 
Lacertilia  is  due  to  the  exaggeration  in  Varantis  of  the  boss-like 
eminence  upon  the  cerebellum  of  Tupinambis  and  Igua^ia,  Not 
only  is  the  cerebellum  of  Varmivs  exarUhematicus  much  greater 
in  bulk  than  that  of  Ttipinamhis  or  Igitana,  but  it  is  more 
complicated  in  structure  owing  to  furrows. 

The  dorsal  furrow,  continuous  with  that  dividing  from  each  other 
the  corpora  bigemina,  is  more  deeply  marked  in  Varanus  and  more 
definitely  circumscribed  than  in  Tupinambis ;  in  Iguaiva  I  did  not 
find  any  traces  of  it.  In  the  second  place,  the  cerebellum  of 
Va^a/nus  exanthematimts  has  an  equally  deeply  marked  lateral 
furrow,  which  nms  obliquely  upwards  and  forwards.  Thirdly,  the 
lateral  process  of  the  cerebellum  is  much  more  sharply  marked 
off  from  the  cerebellum  itself  than  in  Tupinam^bls,  and  runs 
downwards  rather  than  backwards,  thus  distinctly  suggesting 
the  flocculus  in  the  cerebellum  of  the  higher  forms.  It  is,  indeed, 
not  at  all  unlike  the  cerebellar  flocculus  in  Alligator. 

It  is  plain  therefore  that  the  cerebellum  of  this  Lizard  is  not 
"  a  mere  transverse  plate,"  but  an  organ  of  some  dimensions,  and, 
indeed,  not  very  far,  in  point  of  relative  size,  from  that  of  the 
Crocodilia. 

A  large  cerebellum  has  been  associated  in  reptiles  with  the 
swimming  habit.  And  it  is  true  that  the  Monitor  Lizards  are 
often  largely  aquatic  in  habit.  Curiously  enough,  however, 
the  present  species,  with  its  large  cerebellum,  is  stated  by 
Dr.  Giinther*  not  to  take  to  the  water. 

More  likely,  as  it  appears  to  me,  is  this  advance  in  structural 
complexity  of  the  brain  to  be  associated  with  the  not  only  isolated 
but  high  position  which  the  Monitoi'S  occupy  among  the 
Lacertilia. 


(2)  On  the  Cerebral  Hemispheres  in  Tropidurus  hispidus. 

I  imagine  that  I  am  right  in  believing  that  the  brain  of  this 
Iguanoid  Lizard  has  not  up  to  the  present  been  submitted  to 
anatomical  examination.     I  am  able,  therefore,  to  add  a  fact  of 

•  "  On  the  Anatomy  of  Regenia  oeellata,''  P.  Z.S.  1861,  p.  60. 
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some  little  interest  to  what  is  already  known  about  the  Lacertilian 
brain,  as  a  result  of  the  eicamination  of  two  brains  of  this  Lizard. 
In  the  Lacertilian  brain  generally,  so  far  as  my  own  knowledge 
and  the  inspection  of  published  figures  *  enable  me  to  state,  the 
optic  lobes  lie  behind  the  cerebral  hemispheres,  the  furrow  between 
them  being  practically  vertical ;  there  is,  in  fact,  no  trace  of  an 
overlap  of  the  corpora  bigemina  by  the  hemispheres.  In  the 
Chelonia,  on  the  other  hand,  it  has  been  recognised  that  some 
forms  show  an  overlap  of  the  coi-pora  bigemina  by  the  cerebral 
hemispheres. 

I  have  found  this  lobe  very  obvious  in  a  brain  of  the  large 
Testtido  vicirta,  the  vascular  system  of  which  I  have  recently 
described  t.  The  overlap,  however,  is  lateral  and  not  dorsal.  It 
is  quite  different  with  Tropidunis.  There  is  a  very  distinct  overlap 
of  the  corpora  bigemina  by  the  hemispheres  dorsally.  The 
corpora  bigemina  are  thus  partly  hidden  when  the  entire  brain 
is  viewed  on  the  dorsal  aspect. 

A  comparison  of  the  measurements  of  the  brain  in  this  species 
and  in  Iguana  tvherculata  seems  to  throw  some  light  upon  the 
causation  of  this  overgrowth  of  the  cerebi'al  hemispheres  over  the 
corpora  bigemina  dorsally. 

The  following  are  the  measurements  to  which  I  desire  to 
refer : — 

Igwina,  Tropidurut. 
mm.  mm. 

Length  of  brain  to  end  of  cerebellum  ...     16  11 

Length  of  cerebral  hemispheres    9  6 

Breadth  of  cerebral  hemisphei'es  1 1*5  6*5 

It  will  be  observed,  from  a  comparison  of  these  figures,  that  the 
proportions  between  the  total  length  of  the  brain  in  the  two 
Lizards,  and  both  the  breadth  and  length  of  the  cerebral  hemi- 
spheres, are  about  equal.  It  therefore  results  that  the  overlap  of 
the  hemispheres  in  Trapidurus  is  rendered  necessary  by  the  skull 
fornmtion  and  consequent  lack  of  room  for  increased  lateral 
growth  of  the  hemispheres.  By  growing  over  the  corpom 
bigemiofi,  the  hemispheres  have  been  able  to  attain  to  the 
pro[)er  size  necessary  to  the  equilibrium  of  their  possessor. 

Tliese  considerations  may  be  regarded,  perhaps,  as  discounting 
the  morphological  importance  of  the  partial  cov^ering  over  of  the 
corpora  bigemina  by  an  extension  backwards  of  the  cerebitil 
heniLnpheres. 

Nevertheless,  it  is  impossible  to  overlook  the  fact  that  there  is 
an  approximation  in  the  brain  of  this  Lizard,  to  whatever  cause 
it  may  be  due,  to  those  of  higher  Vertebrates. 

-  *  $6e  Bronn's  KUssen  a.  Ordnangen  des  Thierreichs,  Bd.  ri.,  and  Merer,  Zeitechr. 
win,  Zool.,  Bd.  W.  (1898). 
t  Supr^f  p.  67. 
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7.  On  now  Coleoptera  from  South  Africa  collected  by 
Dr.  H.  Brauns  and  others — Serricomia,  Endomycludcc^ 
Erotyl%d(e.     By  H.  S.  Gorham,  F.Z.S. 

[Received  May  19, 1905.] 

This  paper  is  a  sequel  to  those  published  by  me  in  the  *  Annals 
and  Magazine  of  Natural  History '  for  1900-1901.  The  material 
dealt  with  is  similar  in  character  to  that  contained  in  the  col- 
lections sent  to  me  by  Mr.  G.  A.  K.  Marshall,  but  is  without 
Coccinellidffi  or  Languriidae.  The  publication  of  the  paper  has 
unfortunately  been  much  delayed,  owing  to  domestic  reasons. 

The  Cleridte  are  particularly  well  represented  and  indicate  a 
very  rich  fauna  in  this  subfamily  as  well  as  in  the  Melyridae. 
Hedyhius  represents  the  European  MaktchiuSf  and  is  evidently 
(with  its  allied  genera)  as  rich  in  species. 

TELEPHORIDifi. 

Telephobus  yiridescens  Fab. 

Tdephorua  viridescens  Fab.  Syst.  Eleuth.  i.  p.  295  {Caniharis). 

Hah,  Willowmore,  Uitenhage,  Cape  Colony  {Brauiis), 

In  the  Munich  Catalogue  this  species  is  given  as  a  synonym  of 
Caniharis  smaragdtdua  Fab.  Spec.  Ins.  p.  259,  a  Brazilian  insect ; 
but  Fabr.  loc,  eit.  gives  "  Cap  bon.  spei "  as  the  locality  of  the 
Caniharis  viridescens,  with  which  my  specimens  agree  very  well. 

Telephobus  incisus  Wied.  Zool.  Mag.  ii.  p.  71. 

Hab,  Algoa  Bay,  Cape  Colony  {Brau7is).     2  examples. 

Smaller  than  T.  viridescens,  with  a  thoracic  vitta  from  the 
front  to  the  hind  margin  and  without  spots  on  the  sides  or  at  the 
base ;  elytra  less  green,  of  a  dull  grey-black. 

Telephobus  zonatus  Gemm.  Cat.  Col.  p.  1674. 

Telephcrus  viUieoUis  Bohem.  Ins.  Caffr.  i.  2,  p.  453,  nee  Men^tr. 
Cat.  Rais.  p.  162. 

ffab,  Algoa  Bay,  Cape  Colony  {Brauiis),     1  example. 
Described  by  Bohem.  loc,  cii,  from  "  Limpopo  "  R.,  Caffraria. 

Telephobus  BrvrrrAxus  Fab. 

Nee  T.  hiviUaius  Mars. 

Hab.  Algoa  Bay,  Cape  Colony  {Brauns\     1  example. 

Telephobus  nigbinus  Bohem.  Ins.  Cafl&-.  i.  2,  p.  457  (Caniharis)  ? 

Eah,  Alffoa  Bay,  Cape  Colony  (Brauns),     2  examples. 

In  one  of  the  two  examples  sent  the  thorax  is  nearly  twice  as 
wide  as  long,  in  the  other  example  (which,  from  the  length  of  its 
antennae,  appears  to  be  a  male)  it  is  quadrate.  This  seems  to  me  to 
agree  with  the  insect  described  by  me  (Ann.  k  Mag.  N.  H.  1901, 
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vii.  p.  351 )  as  T,  teter  from  Natal.  From  so  few  examples  it  is  im- 
possible to  say  whether  these  two  pertain  to  one  or  two  species  ; 
or  what  is  the  sex  of  the  specimen  with  transverse  thorax,  which 
is  also  moi*e  shining  and  has  shorter  antennae.  I  incline  to  the 
belief  that  they  represent  two  species,  the  latter  being  referable  to 
C\  iiigrina  Bohem. 

C  L  E  R  I  D  iE. 

EuCYMATODERA  Schenkling. 

j^iw;ywMi<oc?craSchenkling,  Ann.  Miis.  Civ.  Geneva,  1899,  p.  333; 
Genera  Ins.  fasc.  xiii.  p.  19  (1903). 

EucYMATODERA  ciXGULATA  Klug,  Cler.  p.  273  {TUlus  chtgidatus). 
II((h.  Algoa  Bay. 

EuCYMATODERA  HOTTENTOTA  Knw.  Ann.  Soc.  Ent.  Belg.  p.  463 
(1893);  Schenk.  Lc.  p.  20. 

JIah,  Willowmore,  Cape  Colony  {Bramis). 

Cylidrus  Lat. 
Cylidrua  Schenk.  Genem  Ins.  fasc.  xiii.  p.  5. 

Cylidrus  balteatus  Klug,  Cler.  p.  263. 

Hah,  Bothaville,  Orange  R.  State  {Brattiis), 
I  had  not  seen  this  from  S.  Africa  before. 

Gypoxyx  Gorham. 

Gyponyx  Gorham,  Ann.  Mus.  Civ.  Gen.  1883,  p.  604 ;  Schenk. 
I.  c.  p.  45. 

Gyponyx  chixensis  Fab. 

(rypanyx  rtxarmorcUita  Klug,  Cler.  p.  308  ((7^?«),  not4  p.  379. 

Hah,  Bothaville,  Orange  R.  State  {Bratuis). 

Gyponyx  retrocinctus  Chevr.  Rev.  Mag.  Zool.  p.  283  (1874). 
Hah,  Sunday  River,  Cape  Colony  {Brauns). 

Gyponyx  algoensis,  sp.  n. 

Ohlongtts,  subparallelus,  ]nceo-hr  mine  its ^  nitidiis  ;  elytris  hasi 
diltUiorihus,  ultra  medium  fascia  undidata  et  apice  albis, 
Capite  crebre  prothorace  parce  puiictatis,  hoc  pemitido^  aiUice 
tenaiter  co7istrictOj  postice  coarcUUo ;  anteunis  et  palpis  ru/o- 
piceis  ;  elytris  usque  adfasdam  grosse  seriatim  puiictatis,  inde 
ad  apicem  fere  hevihus ;  pedibus  piceis,  tarsis  dilutiaribuSy 
iiietasterno  punctata.  Long,  11-14  miUim, 
Hob,  Algoa  Bay  (//.  Brauns), 

The  genei-al  colour  of  this  species  is  dark  pitchy  brown,  the 
antennae,  palpi,  tarsi,  and  the  ba,se  of  the  eljrtra  nearly  as  far  as 
the  white  fascia  are  rufo-piceous,  the  elytra  are  blackish  in  an 
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indefinite  way  just  before  the  very  definite  white  fascia ;  this  is 
narrowly  interrupted  at  the  suture  ;  the  apex  is  white,  but  with 
a  fine  blackish  margin ;  the  space  between  the  fascia  and  the 
apex  is  very  obsoletely  punctured,  as  is  the  fascia,  almost  smooth 
externally.  The  ©yes,  head,  legs,  and  body  generally  are  clothed 
with  long  but  fine  hairs. 

One  example  of  this  insect  received  long  ago  from  Dr.  Baden  is 
in  my  collection,  but  had,  unfortunately,  no  precise  locality.  It 
is  the  larger  specimen. 

Gypoxyx  braunsi,  sp.  n. 

EUmgcUtca,     nigro-piceus ;    ore,    antennis    palpisque,    thoracis 

margine   antico,  corpore  mibtus,  pedihua  {genic^dis  tihiisque 

exceptis)  diluiiorihus,  rufo-piceis.     Elytris  basi  indetermhiate, 

fascia   mediana  {in   marginem   latisstma  postice  bidentata) 

maculaque  apuxdi  obliqua  testac&is.     Thorace  ehngato,  antice 

tenuHer,  ad  basin  fortius  constricto  ;  elytris  ad  basin  punctato- 

lineaiis,  seriebns  vix  ad  medium  vectis,  externe  deficientibv^. 

Long.  13  millim. 

Hctb,  Willowmore,  Cape  Colony  (Brauns). 

This  species  differs  from  any  other  known  to  me  by  its  elongate 

thorax  and  its  comparatively  smooth  and  shining  appearance,  and 

also  by  the  clear  and  distinct  coloration  and  pattern  of  the  elytra. 

The  colour  of  the  body,  with  the  exception  of  the  head  and  thorax, 

of  the  tips  of  the  femora,  and  bases  of  the  tibiae,  is  a  bright  rusty 

red.     The  elytra  have  an  oblique  broad  fascia,  much  indented, 

running  backwards  from  below  the  callus  to  the  suture,  of  a  pitchy 

colour ;  a  much  broader  patch  before  the  apex  of  a  lighter  pitchy 

brown,  deeply  indented  twice  on  its  upper  edge,  and  once  on  its 

lower  edge,  so  that  it  is  narrowest  in  the  middle.     The  lines  of 

pimctures  scarcely  pass  the  first  brown  fascia,  only  four  or  five 

punctures  being  on  the  yellow  median  wide  patch.     The  thorax 

is  nearly  twice  as  long  as  wide,  its  front  margin  is  rufous,  the  sides 

very  little  widened,  not  deeply  constricted   in   front,  the  base 

coarctate  and  margineil,  the  punctuation  close  and  fine,  the  disk  a 

little  flat.     I  have  at  present  only  seen  the  example  described, 

which  I  have  pleasui'e  in  naming  after  its  captor,  Dr.  H.  Brauns. 

Graptoclerus  Gorh. 

Graptoclems  Gorh.  Ann.  ife  Mag.  N.  Hist.  ser.  7,  vii.  p.  351 
(1901);  Schenk.  l.  c.  p.  48,  nota. 

Graptoclerus  quadripunctatus  Gorh.  L  c,  p.  353. 

H(A,  Grahamstown,  Cape  Colony  (Dunkerbosh,  Br,  Penther). 
Described  by  me  from  Natal.     1  example. 

Tarsostenus  Spinola. 
Tarbostenus  uiavrTTATUs  Rossi. 
Hah.  Willowmore  {Brauns), 
Pboc.  Zool.  See.— 1905,  Vol.  II.  No.  XVIII.  18 
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DOZOCOLLETUS  ChevT. 

DozocdUetua  Schenk.  I,  c.  p.  38. 
Pezoporus  Klug,  Clerii,  p.  311. 

DozocoLLETUS  BRUNNEU8  Hintz,  Deuts.  ent.  Mit,  1902,  p.  397  ? 

Hah,  Willowmore,  Algoa  Bay  (Brauna),  Bothaville,  Orange 
R.  Ck>lony. 

I  have  not  seen  Hintz's  description,  but  I  have  little  doubt  that 
the  insect  taken  in  some  numbers  by  Dr.  Brauns  is  to  be  referred 
to  it.  This  species  has  a  large  head,  the  thorax  as  wide  in  front  as 
the  head,  the  head  and  thorax  deep  pitchy  brown,  the  elytra,  legs, 
and  body  light  brown,  the  punctuation  and  strise  are  obsolete. 

DOZOCOLLBTUS  SORDIDUS,  Sp.  n. 

Saturate  brunnetM  ;  a/ntennis  palpisqtie  ru/o-brtmneisy  Ulis  quam 
captU  et  thorax  brevioribuSj  articulia  qtmrto  ad  octavum  quad- 
raits  j  trUma  uUimia  tranaversia,  apice  compreaso;  capite 
prothoraceque  creberrime  confluenter^  elytria  fortiter  striato- 
p%mcUUi8,femoribu8  claveUis.  Long.  5  mUUm. 
Hah.  Algoa  Bay  {BrawiM). 

Smaller  than  the  species  which  I  have  assumed  to  be 
D.  brunneus  Hintz,  and  especially  to  be  distinguished  from 
it  by  the  shorter  antennae,  which  have  much  shorter  joints; 
the  second  and  third  joints  are  a  little  longer  than  wide ;  the 
fourth  to  the  eighth  are  about  as  long  as  wide,  while  the  last 
three  joints  form  a  compact  club  and  are  transverse.  The  eyes 
are  more  prominent  than  in  D.  brunn&us,  the  femora  are 
strongly  clavate.  The  thorax  is  as  wide  as  the  head  in  front, 
much  narrowed  to  its  base,  obconic ;  the  elytra  small  in  proportion, 
elongate-ovate. 

Thriocera  Gorham. 

Thriocera  Gorham,  Trans.  Ent.  Soc.  Lond.  1878,  p.  156; 
Schenk.  I.e.  p.  117. 

Thriocera  pectoralis  Klug,  Clerii,  p.  348. 

A.  Elytris  unicolorihua  fascia  mediema  plicaia. 
Hah.  Algoa  Bay,  Port  Elizabeth  (Brauns). 

/5.  Elytris  basi  rufis. 

Hah.  Algoa  Bay,  Port  Elizabeth  {Bra^ins). 

Thriocera  bioinctella,  sp.  n. 

Nigra^  jiitida,  tenuiter  pvhescens ;  antennis,  palpis  pedibusque 
rufo'brunneisy  Hits  bcisi  dilutioribus;  prot^aoe  brevi,  cmtice 
tenuiter  constricto,  postice  coarctato,  laterihus  rotundatis,  disco 
incequali  impresso  ;  elytris  suhlcevibus,  /asciis  duabu^  elevatisy 
eburatisy  ad  suturam  iiUerruptiSy  anteriore  (Juocta  callum)  intus 
ahbreviaiis.     Long.  5  millim. 

Hob.  Algoa  Bay  (Brauns). 


1905.]  SOUTH- AFRICAN  COLEOPTERA.  275 

Var.,  capUe,  antennis^palpis^  elytris  usque  ad/aaciamposteriorem, 
eorpore  aubtus  cum  pedibu$  rufo-ferrugineia. 

Hob.  Port  Elizabeth,  Cape  Ck>lony  {Bratms), 

AntennsB  as  in  T*.  pectordUsy  but  less  robust,  the  two  basal  joints 
stout,  the  intermediate  joints  longer  than  wide,  the  three  apical 
forming  a  lax  club.  The  thorax  is  notably  shorter  than  in 
T,  pecUfralis  and  of  a  different  form,  being  much  more  narrowed 
towards  the  base ;  its  disk  is  also  roughly  punctured  and  uneven, 
finely  pubescent  with  long  hairs,  but  neither  it  nor  the  elytra  are 
so  thickly  pubescent  as  in  T,  peciorcdis.  The  elytra  are  black,  or, 
as  in  the  variety,  red  to  the  second  fascia.  The  fasciae  are  raised 
and  ivory-white,  not  clothed  with  silky-white  hairs  (as  they  are 
in  T,  pectorali8\  but  clear  shining  white;  the  anterior  one  is 
shortened,  so  as  to  leave  a  space  at  the  suture  equal  to  its  own 
length,  nor  does  it  reach  the  margin. 

There  are  two  examples  of  the  type  form  and  two  of  the  variety. 

N0TO8TENU8  Spinola. 
Notostentts  Schenk.  /.  c.  p.  114. 

N0TO8TENU8  vnuDis  Thun.  Nov.  Ins.  vol.  i.  p.  9  (1784). 
Hob,  Algoa  Bay  (Bramis), 

MELYRIDiE. 

Anthocomus  Erichs. 
Anthocomus  coriaceus,  sp.  n. 

BrevUer  oblonguSy  niger,  obscure  subviridescens,  longe  pubescens; 
capite  prothorciceque  nitidis,  hoc  pro/unde  pares  punctcUus; 
elytris  coriaceis ;  ant&iinis  (apice  exceptis),  tibiis  tarsisqvs 
ferrughieis.     Long,  4  miUim, 

Hob,  Bothaville,  Orange  R.  Colony  (Brauns), 

Black,  densely  clothed  with  long  black  pubescence.  Head  and 
thorax  shining,  the  former  very  closely  and  finely,  the  latter  very 
sparsely  punctured.  Clothed  all  over  with  long  fine  hairs.  The 
mouth,  palpi,  antennae  (excepting  the  extreme  tip),  the  tibiae,  and 
tarsi  are  ferruginous  red.  The  elytra  are  little  shining,  coriaceous, 
tubercles  obscurely  in  rows  and  but  little  elevated,  being  rather 
imiform  all  over  their  surface.  There  is  a  slight  greenish,  but 
hardly  perceptible,  tint  over  the  whole  upper  surface ;  the  body 
beneath  is  quite  black.  As  there  are  only  two  specimens,  and  I 
cannot  distinguish  the  sexes,  it  is  impossible  to  say  if  this  is  a  true 
A  nthocomus.   The  lamellae  of  the  tarsi  are  about  as  long  as  the  claws. 

Hedybius  Erichson. 
Hedybius  soulpticeps,  sp.  n. 

NigrO'Suhccsruleus  ;  capite  {basi  excepta),  antennis  {articuUs  extus 
et  apicem  versus  nigro  notatis),  prothoracis  margine,  pedibus 

IS* 
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anticis  et  intermediis  {exteme  nigria)  teataceia  ;  dytria  ccertdeia, 
purpureo vel violaceo micantibita,    Long,5'5-Q'5millim,    d$. 

Mas,  capitis  basi  profuTide  exca/vato-eroao^  erosione  ima  iota 
nigra  ;  froiiie  devata,  in  medio  profaiide  aulcata,  Antennis 
acute  serratisj  articulo  quinto  triangvlari  apice  nigro, 

Feniina,  antennis  breviorihuSy  leviter  serraiia. 

Hah,  Willowmore,  Cape  Colony  (Brawis), 

The  head  in  the  male  is  deeply  excavated ;  the  surrounding  parts 
are  yellow  and  elevated,  but  very  differently  from  either  of  the 
Iledyhii  described  by  me  in  the  *  Annals  and  Mag/  for  Jan. 
1900*.  The  deep  notch  in  the  front  part  of  this  elevated  edge 
of  the  crater  is  of  itself  sufficient  to  prevent  its  being  confused 
with  them.  The  base  of  the  crater  in  the  male  and  the  base  of 
the  head  in  the  female  are  black.  The  antennad  ai^e  more  acutely 
serrate  than  in  any  other  species  I  have  seen.  They  vary  in  the 
degree  to  which  they  are  marked  with  black.  Their  second  joint 
is  very  short,  the  third  as  long  as  the  basal,  the  fourth  and  fifth 
triangular,  the  last  in  the  male  always  black  in  its  apical  half 
and  more  acutely  produced  inwards;  the  following  joints  are 
longer,  acutely  serrate,  and  more  or  less  dark,  in  the  females  I 
have  seen  always  dark. 

The  thorax  is  of  the  same  shape  as  in  //.  amceiiusj  II,  ancepSj  <kc., 
but  the  disk  is  nearly  all  suffus^  with  blue-black,  two  dark  points 
project  on  the  base,  and  it  is  sometimes  indented  on  each  side  in 
front. 

The  scutellum  is  black ;  the  elytra  are  blue  and  often  have  a 
beautiful  metallic-violet  reflection,  they  are  finely  coriaceous. 
Tlie  legs  are  yellow  but  tinged  with  black,  and  the  hind  pair  are 
altogether  dark,  in  which  respect  this  insect  also  differs  from  any 
of  the  Hedyhii  of  this  group  described. 

Three  males  and  two  females  of  this  species  were  sent  me  by 
Dr.  H.  Brauns. 

Hedybius  quadricornis,  sp.  n. 

Obl&ngus,  nigro-ccervleua ;    capile,  prothorace  pedibtisque  san- 
gidneis ;  aciUello   et   elytria    viridibua,  aericeo-pubeacentib^ia ; 
atUennia  rtifia,  arttcidia  aingtUia  (maris)  nigro-iiotaiia,  femina? 
articulia  baai  tribua  rufia  uaqvs  ad  apicem  infnacatia.     Long, 
4-45  millim.      6  $  . 
Mas,  capite  excavato-eroaOj  eroaionia  margins  baaali  iu  comu 
dttpUci  qtiaai  elevatOy  comu  aiiteriore  apice  ciliato,  poateriore 
hamato  apice  nigro,  supra  octdoa  tuberctUato, 
FeminsLj/ronte  deplanata,  baain  veraua  nigreacente, 
Ilab,  Willowmore,  Cape  Colony  (Brauna), 
Head,  thorax,  base  of  the  antennae,  margins  and  apex  of  the 
abdomen  yellow ;  the  scutellum  and  elytra  are  bluish  green.     The 
upper  side  is  finely  clothed  with   a  pruinose  silky  pubescence, 
long  hairs  are  absent. 

The  head  in  the  female  and  the  front  of  the  thorax  in  the  male 
•  Ann.  A  Mag.  N.  H.  »er.  7,  v.  p.  81  (1900). 
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are  sometimes  faintly  suffused,  and  the  hind  tarsi  are  blackish. 
The  body  beneath  is  bluish.  The  extraordinary  structure  of  the 
head  in  the  male  is  alone  sufficient  to  distinguish  this  insect  from 
any  species  described ;  it  resembles  in  colour  and  size  an  insect 
sent  by  Mr.  G.  A.  K.  Marshall  from  Salisbury,  and  which  I 
doubtfully  referred  to  II,  variicornis  Bohem.,  but  as  the  latter 
specimen  was  a  male  I  am  certain  that  it  does  not  belong  to  the 
species  I  now  desciibe. 

Oha, — Boheman  does  not  in  describing  H,  superciliosua  give  the 
diagnosis  of  the  male  head,  but  I  have  no  doubt  from  his  remarks 
it  is  a  male  he  describes.  His  express  assertion,  repeated,  that 
the  scutellum  is  yellow  precludes  any  of  the  specimens  I  have  yet 
received  from  being  referred  to  this  species.  A  considerable  series 
of  this  insect  has  been  obtained  by  Dr.  Brauns ;  four  males  and 
four  females  are  before  me. 

Hbdybius  amcenus  Gorh.  Distant's  Nat.  in  Transvaal,  p.  197; 
Ann.  &  Mag.  N.  H.  ser.  7,  v.  p.  80  (1900). 

Hob,  Bothaville,  Orange  R.  Colony  (Bramha), 

One  male  and  three  females,  in  all  respects  agreeing  with  the 
types.  They  are  interesting  as  coiroborating  the  differences 
pointed  out  before  and  as  being  found  in  quite  a  new  locality. 

Philhbdonus  Gorham. 
Philhedonm  Gorham,  Ann.  k  Mag.  N.  H.  ser.  7,  v.  p.  82  (1900). 

PUILIIEDONLS  8BRICEUS,  Sp.  n. 

Nigro-C€eruleti8^  pube  hrevi  sericea  vesiUus ;  proihorace  rufo,  fere 
ylabro,  macula  nigra  in  iiiargiiie  antico  hand  bene  discreta  ; 
elytris  creberrime  subtUiter  punctatis,  pube  brevi  pniinosis  ; 
scuiello,  pedibus  et  corpore  infra  nigro-cwriUeis,  Long, 
5  miUim,      J  ? 

Hob,  Bothaville,  Orange  R.  Colony  (Brauns), 

This  Philh^dmius  differs  from  the  insect  described  by  me  as 
P,  coronatim  by  its  smaller  size,  by  the  wholly  black  antenna?, 
and  by  the  labrum  not  being  red  ;  the  thorax  is  also  differently 
marked,  the  single  black  spot  is  placed  upon  the  front  margin,  and 
is  wedge-shaped,  pointing  backwards.  The  head  is  blue-black  and 
shining,  not  punctured,  very  sparingly  golden  pubescent;  antennae, 
mouth,  and  palpi  black,  the  former  short  and  feebly  serrate.  The 
thorax  is  wider  than  long,  the  sides  and  base  finely  margined, 
the  anterior  margin  raised,  but  only  very  finely  so. 

The  elytra  are  wide,  and  are  widest  a  little  before  the  ai)ex, 
deep  blue  with  a  silky  and  shining  pubescence  ;  the  punctuation 
is  fine,  close,  and  confluent.  They  do  not  cover  the  apex  of  the 
abdomen.  The  body  and  legs  are  entirely  blue- black ;  the  vesicles, 
which  can  be  protruded  from  the  sides  (and  are  so  in  the 
specimens  sent),  are  blood -red.  The  pygidial  segments  beyond 
the  elytra  show  a  green  tinge.  The  examples,  two  in  number,  are 
both,  I  think,  females. 
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PhILHEDONUS  RUOUL08U8,  Sp.  D. 

Niger,  nitidua,  pube  erecta  nigra  vestitus  ;  prothorace  riifo,piaga 
magna  disccndali  marginevn  haaalem  hand  aitingente  nigra, 
parcius  irregtUariter  punctata;  elytria  saturate  ccendeis, 
ruguloso-coriaceis  ;  scutello  nigro  ;  corpore  infra  cum  pedih^ts 
nigris;  arUennis  nigris,  acute  serratis.     Long,  5*5  miUim,     $  . 

Mas,  arvte^mis  longioinhus,  acute  serraiia,  capite  hUra  ocuIob 
huBqtuditer  impreeso, 

Femina,  antennia  bremorihts,  minus  acuie  aerraiis,  fronte  plana, 

Hab,  Willowinore,  Cape  Colony  (Brauns), 

Rather  like  P,  aericeus.  Head,  mouth,  antennae,  palpi,  legs,  and 
body  beneath  black.  The  head  is  uneven  and  impressed  between 
the  eyes,  the  base  is  nearly  smooth  and  shining ;  the  antennee  have 
the  first  three  joints  testaceous  beneath,  from  the  fourth  to  the 
tenth  the  joints  are  longer  than  wide,  acutely  produced  at 
their  inner  apices.  The  thorax  has  a  large  black  and  square 
patch  on  the  disk  and  front  margin ;  this  is  somewhat  produced 
behind,  but  does  not  reach  the  hind  margin ;  the  disk  is  smooth 
in  front,  but  punctured  and  rugose  at  the  sides.  The  form  is 
like  that  of  P,  aericeua,  transverse,  rounded  at  the  sides  and  base, 
without  angles ;  finely  margined,  and  a  little  elevated  in  front. 
The  disk  and  the  elytra  are  clothed  with  long  upright  black  hairs. 
The  elytra  are  of  a  deep  violaceous  or  indigo-blue,  uniformly 
rugulose  ;  the  rugosities  are  tubei-culous.  They  are  widest  a  little 
before  their  apices,  the  apex  broadly  rounded.  In  addition  to 
the  black  erect  hairs  there  is  a  white,  shining,  pruinose 
pubescence,  arranged  in  fascise  (but  not  very  evidently  so). 

The  legs  and  underside  are  wholly  jet-black. 

The  male  has  the  head  unevenly  impressed  between  the  eyes, 
the  antennae  more  acutely  serrate,  and  of  course  the  front  tarsi 
four- jointed.  The  elytra  cover  the  abdomen  in  all  of  the  four 
specimens  before  me ;  in  the  female  the  segments  of  the  abdomen 
when  distended  appear  narrowly  margined  with  red. 

Hedonistes,  gen.  nov. 

Lahrwm  comemn, 

Tarai    antici    quitique-articuUUi ;    caput  maria  eroao-exciaam, 
femincB  frorUe  plana  ;  antennae  Tnaria  articulo  baaali  quinto 
et  aexto  ampUatia,  aeptimo  ad  undecimtmh  aimplicihua  ;  femiiuB 
articulia  omnibus  aimpUcibua, 
Hab,  Africam  meridionalem. 

A  genus  recalling  by  the  curious  sexual  characters  of  the 
antennae  in  the  male  the  genera  Laivs  from  Australia  and  CoUopa 
from  the  New  World,  and  by  its  excavated  and  cornuted  head 
in  the  male  the  genus  Hedybiua,  with  which  it  might  have 
been  associated;  but  I  think  although  the  enlarged  fifth  and 
sixth  joints  of  the  antennae  are  only  a  sexual  character,  it  is  one 
so  similar  to  what  is  found  in  Laiua  and  CoUopa  that  it  wiU  be 
well  to  keep  insects  of  this  family  poeseeaing  it  in  a  separate 
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genus.  M.  Fairmaire  has  described  some  species  as  to  be 
attributed  to  Laiua^  from  Madagascar,  Nossi  Bd.  I  have  not  seen 
them,  but  I  suspect  it  will  be  found  that  there  are  such  radical 
differences  as  to  preclude  such  an  association ;  and  he  does  not 
mention  enlarged  joints.  Laiua,  it  may  be  observed,  was  founded 
upon  a  female  example  from  Australia,  and  ought  strictly  to  be 
suppressed  for  Westwood's  name  MegctdetUertis,  which  at  least 
expresses  the  fact  that  the  second  joint  of  theantennie  is  enlarged 
in  the  male  sex.  That  he  included  other  insects  in  his  genus  is  no 
reason  for  suppressing  the  name,  but  only  for  confining  it  to  the 
type,  and  to  such  as  can  be  associated  with  it. 

UeDONISTES  LifiTUS,  sp.  n. 

BreviSj  niger,  pube  brevi  cinerea  erecla  vestUtis,  valde  puiictaliis  ; 

dyiris  iuhquadraiia,  grosae  el  confltienter  pu^icUUts,  fascia  UU($f 

ad  marginem  latissima,  apiceqv^  kete  sa^igahieis ;  epistonuUe, 

labro  ad  apicem   et  arUennarum   bcm  rufis.      Long,  4*5-5 

niiUim,      ^  $  . 

Mas,   capUe    eroao-excat^ato,    ad    a/iiteniiariMn    basin    wtriiiqite 

carinato  devato,  boat  iriangtUariter  elevato,  devaiione  in  medio 

atdceUaj  aiUice  ciliata,  bicirroaa  ;  antennarum  articulia  bascUi 

quinto  et  aexto  ampliatia, 

Femina,  froiUe  plana,  antennia  simplicibua. 

Uab,  Willowmore,  Cape  Ck)lony  (Brauna), 

Head  and  thorax  black,  thickly  and  the  latter  i-ather  coarsely 

punctured ;  the  antennae  have  four  joints  at  the  base  red,  the  rest 

black,  the  apical  joint  is  elongate,  the  intermediate  joints  in  the 

male  are  longer  than  wide,  in  the  female  about  as  long  as  wide, 

not  serrate  but  rather  triangular.     The  thorax  is  shining,  not 

wider  than  the  head,  and  much  narrower  than  the  elytra  at  the 

base,  somewhat  cordate,  with  the  margins  a  little  reflexed.     The 

elytra  are  blue-black,  with  a  fascia  which  is  interrupted  at  the 

suture,  but  very  broad  on  the  margin,  of  a  fine  blood-red,  and 

their  apex  is  rather  broadly  margined  with  the  same  colour ;  the 

basal  side  of  the  fascia  is  produced  along  the  margin  so  as  to 

surround  the  shoulder ;  their  surface  is  uniformly,  coarsely,  and 

in  places   confluently  punctured,  honeycombed.      The  legs   are 

black. 

Eight  examples,  consisting  equally  of  each  sex,  were  sent  me 
by  Dr.  H.  Brauns,  by  whom  they  were  obtained  at  Willowmore 
in  Cape  Colony. 

EROTYLIDiE. 

Amblyscelis  HiEMOBBHOus  Gorh.  Ann.  Soc.  Ent.  Belg.  1885, 
p.  326 ;  Ann.  <fe  Mag.  N.  H.  ser.  7,  v.  p.  90  (1900). 

Hob,  Bothaville,  Orange  R.  Colony. 

Excepting  that  the  brownish -yellow  colour  is  moi-e  diffused  in 
two  examples  from  Bothaville,  so  that  one  is  wholly  brown  with 
darker  strife,  and  the  other  has  a  not  very  well-defined  yellow 
vitta,  formed  by  the  humeral  spot  extending  to  meet  the  apical 
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yellow,  there  is  no  difference  in  these  examples  and  those  from 
Natal. 

END0MYCUID.E. 

CEdiarthrus  Gerst. 
(Ediarthras  Gei-st.  Mon.  Endom.  p.  344. 

CEdiarthrus  algoensis,  sp.  n. 

CE.  natalensi  simUis  et  afflnia,  Ferrugineua,  antennie,  palpis 
pedibusque  nigris,  tibiis  rectis.     Long,  4*5  miUim.      <S  • 

Mas,  antennarum  artictdo  noiio  amplialo. 

Hob.  Algoa  Bay  (Bramia).     1  example. 

Rather  larger  than  (E,  ruUalerms,  and  differing  from  it  in  having 
the  antennae  wholly  black,  with  all  the  joints  rather  longer  and 
more  stoutly  built ;  the  ninth  joint  is  triangularly  enlarged,  as  in 
other  species  of  this  genus,  in  the  males ;  the  two  terminal  joints 
are  formed  quite  as  in  (E,  riatcdensis,  but  are  larger. 

The  legs  are  black  and  have  their  tibiae  straight,  which  alone  is 
sufficient  to  distinguish  this  species  from  (E.  naUdensia,  For 
some  general  remarks  on  the  genus  I  must  refer  to  Ann.  &  Mag. 
N.  H.  ser.  7,  vii.  p.  402  (1901). 

Lycoperdina  sericea  Gerst.  Mon.  Endom.  p.  218? 

Hah,  Algoa  Bay,  Cape  Colony  (Brauiis). 

There  is  a  single  specimen  of  a  very  small  Lycoperdiiia  in 
Dr.  Brauns*  collection  which  I  refer  to  this  species  with  some 
little  doubt. 


8.  On  the  Foetus  and  Placenta  of  the  Spiny  Mouse  {Acomys 
cahirinus).  By  Richard  Assheton,  M.A.,  F.Z.S., 
Lecturer  in  Biology  in  the  Medicnl  School  of  Guy's 
Hospital,  University  of  London. 

[Received  May  23, 1906.] 
(Text-figures  41-45.) 

I  received  from  Mr.  F.  E.  Beddard,  F.R.S.,  Prosectoi  to  the 
Zoological  Gardens,  London,  a  bottle  containing  the  foetus  and 
uterus  from  an  individual  of  the  Spiny  Mouse  (Aconiya  cahirinua). 
The  exact  age  of  the  foetus  was  not  known,  but  the  figure  (text- 
fig.  41)  given  here  shows  that  it  was  well  advanced. 

In  the  bottle  were  three  objects — namely,  the  foetus  and 
placenta  (aa  shown  in  text-fig.  41),  the  uterus  with  Fallopian 
tubes  and  ovaries,  and  a  third  object  which  was  a  partially 
absorbed  foetus  and  placenta. 

The  uterus  is  bicomuate;  each  horn  measures  about  18-20  mm., 
and  passes  gradually  into  the  Fallopian  tube,  a  short,  coiled  tube 
lying  alongside  the  ovary  (4  mm.  x  2  mm.). 
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Each  horn  had  been  opened.  Opposite  the  slit  on  the  meso- 
metric  side  a  swelling  marked  the  place  of  attachment  of  the 
fully  formed  placenta  and  foetus  in  the  one  case,  and  of  the 
absorbed  specimen  in  the  other. 

The  foetus  appeared  devoid  of  amnion  and  was  chiefly  remarkable 
for  the  long  hairs  or  spines  which  rise  from  the  dorsal  walls  of 
the  nostrils  and  point  backwards  over  the  head.  The  pits  from 
which  these  hairs  arise  are  plainly  visible  (text-fig.  41). 

Text-fig.  41. 


The  fujtus  of  Acomya  cahirinus^  together  with  the  pkcenta  separated  from  the  walU 
of  the  uterus.  The  sac-like  folds  attached  to  the  discoid  phiceiita  are  the 
yolk-sac  and  amnion  membranes.  An  epitrichinm  is  seen  closely  applied  to 
the  body  of  the  foetus.     X  3. 

A  thin  membrane  could  be  seen  covering  certain  part«  of  the 
embryo,  the  face,  neck,  and  wrist,  and  it  could  be  detected  by 
careful  search  over  other  parts.  This  membrane  covered  the 
finer  hairs,  but  was  perforated  by  the  stout  bristles,  and  is 
probably  of  the  nature  of  an  epitrichium. 

The  foetus  was  attached  by  a  long  cord  to  the  placenta,  which 
had  been  separated  from  the  uterus. 

The  placenta  was  discoidal  in  shape,  but  with  a  longer  diameter 
of  12  mm.  and  a  shorter  of  9*5  mm.  In  thickness  it  was  about 
3  mm.  The  embryonic  surface  was  concave,  the  ab- embryonic 
surface  convex  (text-fig.  42). 

Attached  to  the  proximal  (foetal)  sui-face  of  the  placenta  was 
a  wide  sac  through  which  the  cord  passed  to  the  centre  of  the 
placenta. 

At  the  point  where  the  cord  appears  to  penetrate  the  sac  there 
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was  a  cinimpled  mass  of  membranes,  consisting  of  the  yolk-sac 
and  amnion,  which  had  been  detached  from  the  foetus  during  the 
act  of  pi'eservation. 

Description  of  the  Placenta, 

The  proximal  wall  of  the  yolk-sac,  which  lie«  up  against  the 
face  of  the  placenta,  is  extremely  vascular  and  covered  with  an 
epithelium  of  large  columnar  cells.  Moreover,  this  epithelium 
is  much  folded ;  and  the  blood-vessels  ^  lie  in  the  folds,  and  so 
approach  closely  the  surface  of  the  placenta  (text-fig.  42). 
The  yolk-sac  wall  is  firmly  attached  to  the  placenta  over  the 
peripheral  area. 

Text-fig.  42. 


The  placentH  of  Acomya  with  the  proximal  wall  of  the  yolk-8ac  attached  showing 
the  radiating  vessels  of  yolk>sac  circulation  which  are  covered  with  a  thick 
epithelium.     X  3. 

This  attachment  of  the  yolk-sac  to  the  placenta  is  not  so 
intimate  as  it  is  in  the  common  rat,  in  which  animal  the  yolk-sac 
forms  villi  or  at  least  folds  which  become  embedded  in  the  tissues 
of  the  allantoic  placenta,  but  i*emain  quite  easily  distinguishable 
therefrom  (cf,  Robinson,  A.,  "  The  Nutritive  Impoi-tance  of  the 
Yolk-sac,"  Joum.  Anat.  <fe  Phys.  vol.  xxvi.  p.  308  (1892); 
Duval,  M.,  "  Le  placenta  des  Rongeurs,"  Joum.  Anat.  et  Phys. 
1889-1892).  In  Acomya  the  yolk-sac  is  much  folded,  but  the 
folds  do  not  become  involved  in  the  placental  tissues  (text- 
fig.45,HH). 

The  placenta  itself,  which  we  may  regard  as  being  nearly  full 
term,  shows  only  a  small  area  of  actual  vascular  attachment  to 
the  wall  of  the  uterus  (text-figs.  41,  42).  Here  it  is  rough,  and 
marked  by  open  blood-sinuses  and  shi*eds  of  tissue.  Passing 
outwards  and  extending  nearly  to  the  rim,  there  is  a  layer  of 
rather  darkly  staining  material  showing  no  particular  structure 
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and  containing  dead  nuclei,  which  I  must  regard  ^\s  cell-detritus. 
This  layer  probably  lay  against,  and  was  no  doubt  more  or  less 
attached  to,  the  uterine  wall  (text-fig.  45,  D). 

Text-fig.  43. 


A  section  of  a  portion  of  tlie  placenta  of  Aeoinya  taken  vertically  near  the  centre  of 
the  organ,  where  the  foetal  capillarieN  are  forming  a  network  round  about  the 
channels  containing  maternal  blood. 

F.BV.  Foetal  capillar}'.  LE.  Maternal  leucocyte.  MCH.  Maternal  blood  in 
channels  excavated  in  the  trophoblast  of  the  fojtus.  T.  Trophoblast 
nuclei.     X  480. 


From  this  point  and  passing  over  the  edge  of  the  placenta,  and 
covering  the  free  surfa<;e  of  the  fcetal  side  of  the  placenta,  a  flat- 
tened attenuated  epithelium  can  be  distinguished  (text- fig.  45,  H, 
p.  285).  This  becomes  thicker  and  more  cubical  as  it  nears  the 
point  at  which  the  yolk-sac  wall  is  connected  with  the  placenta, 
and  here  it  passes  into  the  decidedly  cubical  or  columnar  epithelium 
of  the  yolk-sac.  This  layer  continued  in  the  other  direction 
would  pass  at  some  period  into  the  distal  wall  of  the  yolk-sac, 
though  whether  this  distal  wall  exists  at  the  period  under 
examination  I  cannot  say. 

The  rough  siu^ace  of  vascular  attachment,  so  far  as  1  can 
judge  from  the  general  character  of  the  cells,  is  composed  entirely 
of  maternal  tissue.  This  tissue  is  of  that  kind  so  fi*equent1y 
found  where  trophoblastic  ingrowth  is  about  to  take  place,  and 
had  been  named  by  Hubrecht  trophospongia  (text- fig.  44,  p.  284). 

Text-fig.  45  is  a  diagrammatic  representation  of  a  section 
passing  through  the  centre  of  the  placenta.      The  placenta,  as 
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stated  above,  had  been  separated  from  the  wall  of  the  uterus,  so 
although  shown  iii  situ  in  the  figure  it  must  be  understood  that 
the  two  parts  were  not  together  in  my  specimen.  The  line  S 
marks  the  boundary  between  the  two. 

On  the  outside  I  have  drawn  in  outline  the  muscle  coats 
(M)  of  the  wall  of  the  uterus. 

Within  this,  and  seen  only  near  the  centre,  is  the  trophospongial 
tissue  alluded  to  above  (TS),  while  towards  the  peripheral  parts 
the  thin  layer  of  detritus  can  be  seen  at  D,  composed  probably  of 
both  maternal  and  foptal  tissues. 

Text-fig.  44. 


A  section  through  the  junction  hetween  trophoblast  and  trophospongia  of  Acomtfs. 

T.  Trophoblast.    TS.  Trophospongia.     EP.  Psoudocpithelium  of  troplioblast. 
EP'.  Pseudoepithelium  of  trophospongia.    MCH.  Maternal  blood. 


Everything  within  this  line  formed  by  the  detritus  layer  on 
the  outside  and  the  trophospongial  layer  at  the  centre  is  probably 
fa3tal  in  origin,  except  the  maternal  blood,  which  is  extravasated 
and  flowing  in  channels  excavated  in  the  fojtal  trophoblast.  It 
must  of  course  be  remembered  that  this  description  is  an  interpre- 
tation of  a  single  stage  based  upon  the  known  facts  in  closely 
allied  forms  (ref.  Duval,  Robinson,  Jenkinson),  and  not  upon  the 
study  of  the  actual  development  in  this  genus. 
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The  advancing  edge  of  the  trophoblast  is  sharply  defined  from 
the  maternal  tissue  (text-fig.  44,  T).  The  trophoblast  is  composed 
of  a  compact  mass  of  cells  with  large  nuclei  and  generally  fairly 
well-marked  cell-boundaries.  It  has,  in  fact,  the  character  more 
of  a  cytotrophoblast  than  a  plasmodi-trophoblast  (text-fig.  44). 
The  nuclei  tend  to  arrange  themselves  in  pairs. 

Text-fig.  45. 


A  diagrain  of  a  section  taken  through  the  centre  of  the  placenta  of  Acomys.  The 
maternal  channels  are  not  much  exagprerated  in  size,  but  the  fcetal  capillarien 
are  considerably  magnified.  The  trophoblast  layer  in  the  region  of  the  foetal 
capillaries  is  not  nearly  so  much  attenuated  as  it  should  be. 

The  foetal  vessels  are  dotted,  the  channels  containing  maternal  blood  are  white. 
The  deep  black  is  trophoblast. 

A  A.  Allantoic  artery.  AV.  Allantoic  vein.  D.  Layer  of  cell-detritus  probably 
foetal  as  well  as  maternal.  FC.  Fcetal  capillary.  H.  Hypoblast  of  the  parietal 
wall  of  the  yolk-sac.  HH.  Hypoblast  of  the  proximal  wall  of  the  yolk-sac, 
very  much  folded.  L.  Lacuna)  in  trophoblast  containing  maternal  blood. 
M.  Muscle-coat  of  utems.  MA.  Maternal  arterj'.  MES.  Mesoblast  of  fcetus. 
MV.  Maternal  vein.  S.  Line  along  which  the  placenta  had  been  detached 
from  the  uterus.  SP.  Splanchnopleur  layer  of  mesoblast.  T.  Trophoblast. 
TS.  Trophospongia.  VV.  Approximate  portion  of  the  main  vitelline  vessels. 
Y.  Cavity  of  the  yolk-sac.     i  C.  Blood-vessels  of  the  yolk-sac  circulation. 


This  trophoblastic  tissue,  which  in  the  figure  (text- fig.  45)  is 
shown  as  a  thick  black  mass  (T),  is  honeycombed  by  channels 
containing  maternal  blood  (L),  which  channels  become  more 
broken  and  more  numerous  nearer  to  the  fcetal  surface, 
and  the  trophoblast  consequently  more  attenuated.  I  think 
there  are  possibly  other  cavities  in  the  trophoblast- cells  which 
are  not  blood-spaces. 

This  mass  of  tissue  forme<l  entirely  of  trophoblast  and  maternal 
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blood  makes  up  nearly  half  the  thickness  of  the  placenta,  and 
contains  no  foetal  mesoblast  or  blood. 

The  half  of  the  placenta  towards  the  foetal  surface  is  made  up 
of  trophoblast  (much  attenuated)  forming  channels  filled  with 
maternal  blood,  which  take  a  more  or  less  sinuous  course,  and  a 
network  of  fine  foptal  capillaries,  with  also  the  larger  vessels  and 
larger  main  maternal  channels.  This  is  shown  diagrammatically 
in  text-fig.  45,  FC,  p.  285). 

Text-fig.  43  (p.  283)  is  a  drawing  of  an  actual  section  of  a  piece 
of  this  region  near  the  maternal  surface.  The  great  bulk  is  made 
up  of  the  channels  (MCH)  excavated  in  the  trophoblast  containing 
maternal  blood.  There  are  many  leucocytes  (LE).  The  walls  of 
these  channels  are  thin,  though  the  large  trophoblastic  nuclei  (T) 
are  very  conspicuous.     The  foetal  capillaries  are  seen  at  F.BV. 

Nearer  to  the  foetal  surface  the  maternal  channels  become 
finer  and  the  foetal  capillaries  perhaps  rather  more  numerous. 
At  places  where  the  main  foetal  arteries  penetrate  the  tissues  of 
the  placenta,  a  considerable  quantity  of  foetal  mesoblast  tissue 
accompanies  them. 

There  are  a  few  spherical  masses  of  tissue  within  this  region, 
which  are  not  vascular,  nor  do  they  seem  to  be  trophoblastic. 
They  resemble  in  some  respects  DuvaVs  "  ilots  v^siculeux,"  which, 
according  to  him,  are  pieces  of  the  maternal  sub-mucosa  which 
have  become  enveloped  by  the  advancing  trophoblast  layer. 

The  main  features  of  the  vascular  systems  are  fairly  easily 
determinable. 

In  this  specimen  the  whole  of  the  maternal  arterial  blood- 
supply  arises  from  a  single  artery  in  the  centre  (MA),  which 
opens  into  the  large  afferent  channel  which  lies  partly  in  the 
trophospongial  tissue  and  pai-tly  in  the  trophoblast. 

This,  like  the  other  main  channels,  is  lined  by  a  flattened 
epithelium-like  layer,  which  is  probably  a  pseudo-epithelium  of 
trophoblastic  origin  where  the  >vall  is  trophoblast,  and  tropho- 
spongial origin  whei*e  the  wall  is  trophospongia. 

Duval  has  described  the  growth  inwards  along  the  maternal 
vessels  of  trophoblast  cells  to  form  a  pseudo- epithelium.  This  is 
denied  by  Jenkinson*,  who  derives  the  pseudo- epithelium  from  the 
simple  flattening  of  the  adjacent  cells.  This  is  not  a  question 
which  can  be  decided  by  reference  to  a  single  stage ;  but  I  may 
say  that  there  is  nothing  in  this  specimen  which  supports  in  any 
way  Duval's  account  in  the  mouse. 

The  aflferent  channel  divides  into  two  main  branches,  which 
diverge  and  then  penetrate  straight  to  the  foetal  surface  of  the 
placenta.  Here  they  break  up  into  channels,  which  take  a  rather 
more  sinuous  course  Ixack  again  to  the  middle  of  the  thickness  of 
the  placenta,  where  they  collect  into  a  number  of  efferent  channels 
lying  near  the  surface  of  the  trophoblast  and  ultimately  into  two 

•  JenVinson,  J.  W., "  Observations  on  the  Hifttology  and  Physiology  of  the  Placenta 
of  the  Mouse,"  Tijdschr.  d.  Ned.  Dierk.  Vei-een.  Dl.  vii.  1902. 
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large  efferent  vessels  which  presumably  debouch  into  two  maternal 
veins  (MV). 

These  large  efferent  maternal  vessels  are  more  peripheral  in 
position  than  the  afferent  courses. 

The  fcetal  blood-supply  is  less  easily  followed.  The  allantoic 
arteries,  on  reaching  the  surface  of  the  placenta,  radiate  and 
subdivide  and  give  off  branches  which  pass  into  the  placenta  at 
intervals  over  the  more  central  part  of  the  surface.  These  pass 
(as  regards  the  main  stream)  straight  through  the  foetal  half  of 
the  placenta,  but  give  off  at  frequent  intervals  small  capillaries, 
which  take  a  more  sinuous  and  radial  course,  anastomosing,  forming 
network,  and  collecting  together  again  into  veins,  which  I  believe 
to  run  parallel  with  the  arteries  of  the  villus. 

A  considerable  amount  of  connective  tissue  accompanies  these 
villi  for  the  first  part  of  their  ingress  into  the  placenta. 


Comparison  tcith  other  Placentas. 

The  placenta  is  clearly  of  the  type  which  I  have  described 
elsewhere  as  cumulate  as  contrasted  with  the  plicate  type 
characteristic  of  such  groups  as  the  Ungulates. 

The  general  shape,  the  arrangement  of  the  membranes  and 
their  character,  resemble,  according  to  the  interpretation  placed 
upon  them  above,  the  condition  that  pertains  in  Mvs  muscvlus^ 
and,  rather  less  closely,  that  of  Mv»8  decumanus, 

Jenkinson  has  recently  given  an  account  of  the  development  of 
the  placenta  of  the  Mouse,  which  differs  in  several  important 
particulars  from  that  of  Duval,  which,  until  that  time,  had  been 
generally  accepted. 

Jenkinson  agrees  with  Duval  as  regai'ds  the  general  arrangement 
of  membranes  and  in  the  main  features  of  the  development. 

He  differs,  however,  in  respect  to  the  va^ular  system,  and  my 
account  given  above  is  in  complete  agreement  with  Jenkinsou. 
I  see  also  nothing  to  suggest  the  appearance  of  an  ingrowth  of 
the  trophoblast  into  the  maternal  blood-vessels,  and  growth  along 
the  inside  as  described  by  Duval  ("  plasmode  endovasculaire  "). 

Another  point  of  disagreement  is  with  reference  to  the 
glycogenous  tissue.  Duval  takes  but  little  notice  of  this  and  does 
not  seem  to  have  found  the  maternal  glycogenous  mass,  which, 
according  to  Jenkinson,  degenerates,  and  the  space  occupied  by  it 
becomes  subsequently  filled  with  a  second  glycogenous  tissue 
which  is  of  foetal  (trophoblastic)  origin. 

This  is  a  matter  of  very  considerable  interest.  It  is  not  to  be 
expected  that  an  isolated  case  in  an  allied  genus  can  afford  any 
conclusive  evidence. 

Unfortunately  the  method  of  preservation  (corrosive  sublimate) 
13  not  suitable  to  the  study  of  glycogen. 

Tested  with  iodine  I  find  no  trace  of  glycogen,  but  there  are 
certain  spaces  in  the  trophoblast  cells  alluded  to  in  the  foregoing 
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which  may  possibly  have  contained  glycogen — so  my  evidence  on 
this  point  is  negative. 

Along  the  line  which  marks  the  internal  limit  of  the  foetal 
mesoblast  (that  is  to  say,  the  limit  of  the  capillary  system  of  the 
foetal  villi)  a  deposit  of  brown  pigment  occurs.  This  appears  to 
be  deposited  in  the  walls  of  the  capillaries,  by  the  endothelium. 
It  occui-s  nowhere  else.  Treated  with  the  ferrocyanide  test,  it 
shows  no  trace  of  blue  colour. 

In  the  detritus  in  the  layer  D  (text-fig.  45,  p.  285)  there  are 
indications  of  the  presence  of  free  iron. 

Summary. 

To  recapitulate  my  interpretation  of  the  single  specimen  I 
possess.  The  placenta  of  Ac&mys  cahirinuB  is  a  compound 
structure  of  maternal  and  foetal  tissues  in  which,  excepting  the 
blood,  the  foetal  tissue  largely  preponderates. 

On  the  maternal  side  is  a  central  area  of  attachment  through 
which  the  maternal  blood  gains  access  to  the  placenta.  Here 
a  thin  layer  of  maternal  connective  tissue  surrounds  the  main 
afferent  and  efferent  maternal  blood-channels. 

Within  this  region  comes  a  thick  layer  of  tissue  probably  of 
foetal  origin  (the  trophoblast,  the  cells  of  which  are  large,  stain 
deeply,  and  have  large  nuclei),  containing  intercellular  spaces, 
which  are  continuous  with  the  expanded  maternal  vessels  just 
named.  These  spaces  are  lined  by  an  endothelium,  as  to  the 
origin  of  which  I  can  give  no  account.  There  is  no  foetal  blood  in 
this  part  of  the  placenta. 

These  two  regions,  of  which  the  latter  is  by  far  the  larger, 
make  up  nearly  one  half  of  the  whole  placenta. 

The  rest  (that  is,  all  towards  the  foetus)  is  composed  of  channels 
probably  excavated  in  the  trophoblast  of  the  foetus  and  containing 
maternal  blood  interlacing  with  much  branched  tufts  of  foetal 
capillaries  containing  foetal  blood.  These  foetal  capillaries  are 
in  parts  thickly  covered  with  foetal  mesoblastic  tissue,  but  more 
often  are  separated  from  the  maternal  blood  by  their  own 
endothelium  and  a  single  layer  of  trophoblast  only. 

The  materaal  afferent  channels  penetrate  to  the  foetal  surface 
before  undergoing  much  subdivision  and  are  more  central  in 
position. 

The  foetal  afferent  vessels  tend  to  penetrate  the  deeper  layers, 
but  begin  to  break  up  nearer  to  the  surface  of  approach  than  is 
the  case  with  the  maternal  afferent  vessels. 

There  is  no  such  intimate  connection  between  the  yolk-sac  and 
allantoic  placenta  as  there  is  in  the  Jlat. 
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9.  Remarks  on  the  supposed  Clavicle  of  the  Sauropodous 
Dinosaur  Diplodocus.  By  Francis,  Baron  Nopcsa, 
Ph.D.* 

[Received  June  6,  1906.] 
(Text-figures  46-49.) 

It  is  still  uncertain  whether  the  extinct  Dinosauria  possessed 
clavicles. 

Considering  the  close  relationship  existing  between  these 
reptiles,  the  Rhynchocephalians,  Parasuchians,  and  Birds — this 
last  relationship  being  shown  by  the  continuous  tendency  of 
Dinosaurs  to  specialize  on  most  different  occasions  in  bird-like 
manner — one  is  at  first  naturally  induced  to  believe  that  in 
Dinosaurs  clavicles  were  present ;  but,  as  a  matter  of  fact,  bone 
after  bone  supposed  to  represent  this  element  has  had  to  be 
removed  from  this  position. 

Hitherto  only  the  family  Omithopodidn  is  known  to  possess, 
in  addition  to  scapula  and  coracoid,  a  curious  further  element  in 
the  shoulder-girdle,  which  was  called  clavicula,  but  may  quite  as 
well  form  only  a  ^vt  of  the  sternum  (this  double  element  l)eing 
in  one  case  united  in  the  middle  by  bony  matter).  No  other 
Saurischian  or  Orthopodous  Dinosaur  shows  a  clavicular  ossi- 
fication. It  is  true  that  in  the  Sauropoda,  besides  scapula  and 
coracoid,  one  or  two  flat  bones  are  always  present  in  the  scapular 
region  of  the  body :  these,  however,  do  not  represent  claviculae, 
but  may  with  certainty  be  determined  as  ossifications  of  the 
sternum.  The  discovery,  therefore,  of  what  may  be  called  a 
supernumerary  bone  besides  the  sternal  plates  in  two  of  the  several 
Diplodocus  skeletons  known  to  science  proves  to  be  of  quite 
exceptional  interest. 

Hatcher,  in  his  important  Monographs  of  the  Diplodocus 
skeletons  Nos.  84  and  662  of  the  Carnegie  Museum,  describes 
this  element  as  follows : — "  Throughout  the  greater  portion  of  its 
length  it  is  circular  in  cross-section,  it  is  bifid  at  one  extremity 
and  slightly  expanded  at  the  other.  It  is  strongly  curved, 
especially  toward  the  bifid  exti-emity.  It  is  asymmetrical."  In 
a  moi*e  complete  specimen  (No.  662)  than  the  former  (84)  it  is 
"somewhat  expanded  and  spatulate;  the  flattened  extremity 
presents  a  slightly  rugose  surface,  as  though  it  had  been  imbedded 
in  cartilaginous  or  muscular  tissue,  and  this  together  with  the 
bifid  nature  of  the  other  extremity  has  suggested  the  possibility 
that  the  bone  might  be  an  os  penis."  After  the  description  of 
this  bone,  however,  its  asymmetry  is  I'egarded  by  this  eminent 
paleontologist  as  a  weighty  argument  against  its  being  an  os 
penis,  and  therefore  its  identification  with  the  clavicula  is 
advocated. 

*  Communicated  by  Dr.  A.  Smith  Woodwa&d,  F.R.S.,  F.Z.8. 
Peoo.  Zool.  Soc.— 1905,  Vol.  II.  No.  XIX.  19 
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According  to  the  figures  given  by  Hatcher  and  reproduced  here 
(text-figs.  46  «fc  47)  the  bone  in  question  seems  to  present  a  great 
deal  of  what  might- be  tei-med  individual  variation. 


Text-fig.  46. 


/; 


a 


Supposed  clavicula  of  Viplodocus,  No.  84. 
Text-fig.  47. 


Sftme  bone  of  Diplodoeut,  No.  602. 
It  seems  to  fit  fairly  well  into  the  shoulder-girdle,  but  still 
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there  ai'e  several  points  to  be  brought  forward  against  the  theoiy 
of  its  clavicular  nature. 

Firstly,  it  must  be  remembei-ed  that  in  one  case  this  problematical 
bone,  like  the  greater  part  of  the  skeleton,  was  displaced  and  that 
in  the  second  skeleton,  as  pointed  out  by  Dr.  Holland,  the  femur 
bears  tooth- marks  of  cai'nivorous  Dinosaui*s.  In  consequence  of 
this  the  relative  position  of  the  bone  cannot  prove  anything  for 
or  against  its  being  an  os  penis ;  for  the  penis  would  be  one  of  the 
first  parts  of  the  body  to  become  displaced  by  decomposition  and 
the  first  part  that  would  be  torn  away  if  carnivorous  animals 
were  gnawing  at  the  dead  body. 

Text-fig.  48. 


Diagram  of  penis  of  Struthio. 

Explanation  of  letters : — c,e,,  corpus  cavemosnin ;  c.f.^  corpus  fibrosum  ;  c^k.^  coarse 
skin ;  g,,  gutter ;  gUy  glans-like  part ;  m.,  muscles. 


Secondly,  in  each  of  the  two  pretty  complete  skeletons  that 
comprised  this  bone,  only  one  example  was  present,  and  this  one 
appeared  to  belong  to  the  same  side  of  the  body.  In  other 
specimens   of   Diplodocua  the  element  was  altogether  wanting. 
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This  highly  remarkable  coincidence  suggests  the  probability  that 
the  bone  in  question  represents  an  asymmetrical  but  nevertheless 
unpaired  organ. 

So  far  as  I  am  aware  theie  is  no  known  i*eptile,  living  or 
extinct,  in  which  the  clavicle  is  bifurcated  at  one  end.  Moreover, 
in  most  terrestrial  and  aquatic  reptiles,  when  clavicles  are  present 
there  is  also  an  interclavicle,  which  has  never  been  found  in 
SauLX)poda.  It  must  also  be  remembei'ed  that  these  large 
herbivorous  Dinosaurs  were  probably  descended  from  the  carni- 
vorous Theropoda,  which  are  always  destitute  of  a  clavicular 
arch. 

Text-fig.  49. 


Os  penis  of  European  Otter. 


I  am  thei-efore  of  opinion  that  the  problematical  bone  of 
Diplodocus  in  question  cannot  be  a  clavicle,  and  it  is  necessary 
to  consider  Hatcher's  alternative  suggestion  that  it  is  an  os 
penis. 

The  fact  that  existing  birds  and  reptiles  are  destitute  of  an  os 
penis  does  not  necessarily  imply  that  gigantic  reptiles  like 
Diplodocus  similarly  lacked  the  bone.  Among  Mammalia  it  is 
well  known  that  the  element  occui-s  only  sporadically,  being 
present,  for  instance,  in  the  Anthropoid  Apes  and  absent  in  Man. 

Among  the  living  reptiles  we  know  two  types  of  genital  organs. 
The  Scjuamata  show  what  may  be  called  a  bifid  penis,  while  the 
Cix)codilia  and  Chelonia  have  the  penis  simple  exteriorly,  with  a 
coi*pus  fibrosum  and  frequently  even  a  glans  penis  well  developed. 
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In  Ohelonia  the  penis  sometimes  exhibits  internally  a  partially 
bifid  structure. 

For  the  purpose  of  this  paper  the  penis  of  birds  is  of  quite 
exceptional  interest.  In  its  oiigin  it  is  not  only  traceable  to  the 
Cnxxxiilian  type,  but  shows  a  very  great  amount  of  asymmetry,  and 
besides  in  the  Ratitse  a  distal  bifurcation  of  the  corpus  fibrosum 
(text-fig.  48,  p.  291).  In  Struthio  the  distal  part  of  the  penis  is 
changed  into  a  glans-like  organ,  while  in  Rhea  the  corpus  fibrosum 
consists  of  an  exceedingly  hard  and  nearly  cartilaginous  substance. 

A  bifurcation  like  that  observable  in  the  problematical  bone  of 
Diplodocua  is  also  frequently  to  be  met  with  at  the  distal  end  of 
the  mammal ian  os  penis,  which  is  often  asym  metrical .  The  os  penis 
of  mammals  always  shows  quite  remarkable  variability.  For 
comparison  with  the  bone  of  Diplodoctts,  side  and  hind  views  of 
the  OS  penis  of  the  European  Otter  {Lutra  lutra)  are  given  (in 
text-fig.  49,  p.  292),  and  one  can  see  at  a  glance  the  well-rounded, 
smooth,  condyle-like,  distal  ends,  the  proximal  rugosities,  and  the 
lateral  impressions  for  the  attachment  of  the  corpus  fibrosum.  In 
other  mammals  the  corpus  fibrosum  is  not  attached  laterally  to  the 
ossified  element,  but  ends  in  a  deep  pit  situated  at  the  proximal 
end  of  the  latter. 

We  have  therefore  to  consider  the  following  propositions  : — 

(1)  That  among  the  Mammalia  it  is  the  corpus  fibrosum  with 
which  the  os  penis  comes  in  close  contact,  forming  the  anterior 
prolongation  into  the  glans  penis,  that  the  os  penis  ossifies  from 
fibrous  matter;  that  a  corpus  fibrosum  is  also  present  among 
Reptilia,  and  that  therefore  an  os  penis  in  Dinosaurs  can  only 
have  originated  from  the  corpus  fibrosum. 

(2)  That  in  Rhea  the  corpus  fibrosum  is  quite  as  hard  as  cartilage, 
and  dijSers  from  this  only  by  not  possessing  cartilage-celLs. 

(3)  That  in  Sauropsida  a  glans  is  frequently  present. 

(4)  That  it  is  quite  a  common  thing  to  find  bird-like  characters 
in  various  parts  of  the  Dinosaurian  skeleton. 

(5)  That  among  the  birds  the  Ratites  show  the  most  primitive 
and  still  the  best-developed  male  genital  organ. 

(6)  That  the  shape  and  variation  of  the  problematical  bone  in 
Diplodocus  are  well  in  accord  with  its  being  an  os  penis,  while 
they  militate  against  its  determination  as  clavicular. 

(7)  Lastly,  that  this  so-called  clavicula  when  present  is  always 
found  only  as  an  unpaired  organ  showing  the  same  direction  of 
curvature. 

Hence  I  am  of  opinion  that  it  is  at  present  advisable  to  remove 
the  subject  of  this  paper  from  the  shoulder-girdle  and  determine 
it  as  the  ossified  axis  of  the  penis. 

Further  evidence  and,  especially,  further  discoveries  are  naturally 
necessary  before  so  delicate  a  question  can  be  regarded  as  definitely 
settled ;  but  since  Hatcher's  single  argument  against  the  bone  in 
question  being  an  os  penis  (namely,  its  asymmetry)  breaks  down 
on  reference  to  Struthio  or  even  to  Lutra,  the  balance  of  the 
argument  is  at  present  in  favour  of  this  newer  interpretation. 

Proc.  Zool.  Soc.— 1905,  Vol.  II.  No.  XX.  20 
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The  existence  of  clavicles  in  Dinosauria  must  therefore  still  be 
considered  doubtful. 

In  conclusion,  I  wish  to  express  my  thanks  to  Mr.  Boulenger, 
Dr.  Forsyth  Major,  Mr.  Pycraft,  and  Dr.  A.  S.  Woodward  at  the 
British  Museum,  and  to  Professor  Stewart  and  Mr.  R.  H.  Bume 
at  the  Royal  College  of  Surgeons,  for  their  kind  help  in  studying 
so  intricate  a  question. 
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The  Library  is  closed  for  cleaning  purposes  during  the  month  of 
September  in  each  year. 

The  Meetings  of  the  Society  for  General  Business  are  held  at  the 
Office  on  the  Thursday  following  the  third  Wednesday  in  every 
month  of  the  year,  except  in  September  and  October,  at  Four  p.m. 

The  Meetings  for  Scientific  Business  are  held  at  the  Office  twice 
a  month,  except  in  July,  August,  September,  and  October,  at  half- 
past  Eight  o'clock  P.M. 

The  Anniversary  Meeting  is  held  on  the  29th  April,  or  the 
nearest  convenient  day,  at  Four  p.m. 

The  dates  of  the  General  Meetings  are  now  posted  with  the 
annual  supply  of  tickets  to  all  Fellows  of  the  Society  on  or  before 
January  1st  in  each  year. 

TEllMS  FOR  THE  ADMISSION  OF  FELLOWS. 

Fellows  pay  an  Admission  Fee  of  X5,  and  an  annual  Contri- 
bution of  X3,  due  on  the  Ist  of  Jauuar)',  and  payable  in  advance, 
or  a  Composition  of  ^30  in  lieu  thereof;  the  whole  payment, 
including  the  Admission  Fee,  being  £35. 

No  person  can  become  a  Fellow  until  the  Admission  Fee  and 
First  Annual  Subscription  have  been  paid,  or  the  annual  payments 
have  been  compounded  for. 

Fellows  elected  after  the  31st  of  August  are  not  liable  for  the 
Subscription  for  the  year  in  which  they  are  elected. 

PRIVILEGES  OF  FELLOWS. 

Fellows  have  Personal  Admission  to  the  Gardens  with  Two 
Companions  daily,  upon  signing  their  names  in  the  book  at  the 
entrance  gate. 

The  Wife  or  Husband  of  a  Fellow  can  exercise  these  privileges 
in  tie  absence  of  the  Fellow. 


The  annual  supply  of  Tickets  will  be  sent  to  each  Fellow  en  the 
l»t  of  January  in  every  year,  upon  filling  up  and  returning  the  form 
of  Standing  Order  supplied  to  Fellows. 

Every  Fellow  is  entitled  to  receive  annually  60  undated  Green 
Cards,  and,  when  no  specific  instructions  are  received,  the  supply 
will  be  sent  in  this  form.  If  preferred,  however,  20  Green  Cards 
may  be  exchanged  for  a  book  containing  2  Orders  for  each 
Saturday  ♦  throughout  the  year.  A  similar  book  of  Sunday  Orders 
may  also  be  obtained  in  lieu  of  20  Green  Cards.  A  Green  Card 
may  also  be  exchanged  for  2  Buff  Cards  for  the  use  of  Children 
under  12  years  of  age. 

It  is  particularly  requested  that  Fellows  will  sign  every  Ticket 
before  it  goes  out  of  their  possession.  Unsigned  Tickets  are  not 
available. 

Green  and  BufF  Tickets  may  be  used  on  any  day  and  in  any  year, 
but  in  no  case  can  two  Children  be  admitted  with  one  Adult 
Ticket,  or  an  Adult  admitted  with  two  Children's  Tickets. 

Fellows  are  not  allowed  to  pass  in  friends  on  their  written 
Order  or  on  presentation  of  their  Visiting  Cards. 

Fellows  are  exempt  from  payment  of  the  fee  for  Painting, 
Sketching,  and  Photographing  in  the  Society's  Gardens. 

Fellows  have  the  privilege  of  receiving  the  Society's  ordinary 
Publications  issued  during  the  year  upon  payment  of  the  additional 
Subscription  of  One  Guinea.  This  Subscription  is  due  upon  the 
1st  of  January,  and  must  be  paid  before  the  day  of  the  Anniversary 
Meeting,  after  which  the  privilege  lapses.  Fellows  are  likewise 
entitled  to  purchase  these  Publications  at  25  per  cent,  less  than 
the  price  charged  to  the  public.  A  further  reduction  of  2o  per 
cent,  is  also  made  upon  all  purchases  of  Publications  issued  prior 
to  1881,  if  above  the  value  of  Five  Pounds. 

Fellows  also  have  the  privilege  of  subscribing  to  the  Annual 
Volume  of  *  The  Zoological  llecord,*  which  gives  a  list  of  the  Works 
and  Publications  relating  to  Zoology  in  each  year,  for  the  sum  of 
One  Pound  Ten  Shillings.  Separate  divisions  of  the  volume  can 
also  be  supplied.  Full  particulars  of  these  publications  can  be  had 
on  application  to  the  Secretary. 

*  The  Saturday  Orders  are  not  available  if  the  Fellow  introduces  friends 
perdonuUy  on  that  day. 


Fellows  may  obtain  a  Transferable  Tvort  Ticket  admitting 
Two  Persons,  available  tbrougbout  the  whole  period  of  Fellowship, 
on  payment  of  Ten  Founds  in  one  sum.  A  second  similar  Ticket 
may  be  obtained  on  payment  of  a  further  sum  of  Ten  Founds  upon 
the  recommendation  of  the  Council. 

Any  Fellow  who  intends  to  be  absent  from  the  United  Kingdom 
during  the  space  of  one  year  or  more,  may,  upon  giving  to  the 
Secretary  notice  in  writing,  have  his  or  her  name  placed  upon  the 
*'  dormant  list,"  and  will  be  thereupon  exempt  from  the  payment  of 
the  annual  contribution  during  such  absence. 

Any  Fellow,  having  paid  all  fees  due  to  the  Society,  is  at  liberty 
to  withdraw  his  or  her  name  upon  giving  notice  in  writing  to  the 
Secretary. 

Ladies  or  Gentlemen  wishing  to  become  Fellows  of  the  Society 
are  requested  to  communicate  with  the  undersigned. 

P.  CHALMEllS  MITCHELL,  M.A.,  D.Sc., 

Secretary, 
3  HanoTer  Square,  London,  W., 
April,  1906. 


MEETINGS 

OP  the 

ZOOLOGICAL    SOCIETY    OF     LONDON 

FOR 

SCIENTIFIC     BUSINESS. 

(AT  8   HANOVEB  SQUABB,  W.) 


Z906. 


Tdesdat,  January     16 

„        Febkuary    6  and  20 
„        March  . .     6    „    20 


Tuesday,  April    . .  10 

„        May l,15and29 

„        JusB  ....  19 


The  Chair  wHl  he  talcen  at  half-past  Eight  0  clock  in  the  Evening 
jyreciselg. 


LIST  OF  THE  PUBLICATIONS 

OF   TUB 

ZOOLOGICAL  SOCIETY  OF  LOJ^DON. 


Tub  scientific  publications  of  the  Zoological  Society  of  London 
are  of  two  kinds — "  Proceedings/'  published  in  an  octavo 
form,  and  **  Transactions,"  in  quarto. 

According  to  the  present  arrangements,  the  ''  Proceedings'* 
contain  not  only  notices  of  all  business  transacted  at  the  scien- 
tific meetings,  but  also  all  the  papers  read  at  such  meetings 
and  recommended  to  be  published  in  the  "  Proceedings  "  by 
the  Committee  of  Publication.  A  large  number  of  coloured 
plates  and  engravings  are  issued  in  the  volumes  of  the 
"  Proceedings/'  to  illustrate  the  new  or  otherwise  remark- 
able species  of  animals  described  in  them.  Amongst  such 
illustrations,  figures  of  the  new  or  rare  species  acquired  in  a 
living  state  for  the  Society's  Gardens  are  often  given. 

The  "  Proceedings"  for  each  year  are  issued  in  four  parts, 
on  the  first  of  the  months  of  June,  August,  October,  and 
April,  the  part  published  in  April  completing  the  volume 
for  the  last  half  of  the  preceding  year.  From  January  1901 
they  have  been  issued  as  two  half-yearly  volumes. 

The  ''Transactions"  contain  such  of  the  more  important 
communications  made  to  the  scientific  meetings  of  the  Society 
as,  on  account  of  the  nature  of  the  plates  required  to  illustrate 
them,  are  better  adapted  for  publication  in  the  qiiarto  form. 
They  are  issued  at  irregular  intervals. 

Fellows  and  Corresponding  Members,  upon  payment  of 
a  Subscription  of  One  Guinea  before  the  day  of  the  Anni- 
versary Meeting  in  each  year,  are  entitled  to  receive  the 
Society's  Publications  for  the  year.  They  are  likewise 
entitled  to  purchase  the  Publications  of  the  Society  at  25  per 
cent,  less  than  the  price  charged  for  them  to  the  Public.  A 
further  reduction  of  25  per  cent,  is  made  upon  purch&ses  of 
Publications  issued  prior  to  1881,  if  they  exceed  the  value  of 
five  pounds. 

Fellows  also  have  the  privilege  of  subscribing  to  the 
Annual  Volume  of  the  Zoological  Record  for  a  sum  of  30*. 
(which  includes  cost  of  delivery),  payable  on  the  1st  July 
in  each  year;  but  this  privilege  is  forfeited  unless  the 
subscription  be  paid  before  the  1st  of  December  following. 

The  following  is  a  complete  list  of  the  publications  of  the 
Society  already  issued. 

[AprUy  19C6.] 


TRANSACTIONS*  OF  THE  ZOOLOGICAL  SOCIETY  OF  LONDON. 


4to.  16  vols,  and  Index. 


Vol.        I.,  containing  69  Plates 


,11: 

VI., 

VII., 

Vlll., 

IX., 

X., 


71 
03 
77 
67 
92 
73 
82 
99 
95 


IndeXy  Vols.  I.-X.     

Vol.     XI.,      containing  97  Plates. 


XII., 

;;  XIII., 

„  XIV., 
„  XV., 
„  XVI., 
„XVII.,Pt.  1 
„XVII.,  „  2 
„XV1I.,  „  3 
„XV1L,  „  4 
„  XVIL,  „  6 


62 

47 

62 

38 

6 

3 

13 

8 


(ia33-35)  .. 
(1835-41)  .. 
(1842-49)  .. 
(ia51-G2)  .. 
(1862-66)  .. 
(1866-69)  .. 
(1869-72)  .. 
(1872-74)  .. 
(1875-77)  .. 
(1877-79)  .. 
(1833-79)  .. 
(1880-a5)  .. 
(1886-90)  .. 
(1891-95)  .. 
(1896-98)  .. 
(1898-1901) 
(1901-1903) 
(Aug.  1903) 
(Aug.  1903) 
(Oct.  1904).. 
(Oct.  1905).. 
(Dec.  1905) 


Price  to 
Fellows. 

£3  13  6 


0 
3 


4  0 
3  8 
6  2  0 
6  4  3 

6 

4 


11 
10 

9  8 
12  1 
10  0 

0  7 

9  12  0 

5  8  0 

6  8  3 
6  6  0 
6  15  6 
6  8  0 
12  6 

0  13  6 

1  2  6 
1  2  6 
0  15  0 


Price  to  the 
Public 

.  .  £4   18     Ot 

,.  5  6  6t 

..  4  11  ot 

,.  8  2  6t 

,.  6  19  0 

.16  0  0 

.  13  12  0 
.  12  11 
.  16  2 
.  13  7 

.  0  10  0 

.  12  16  0 
.740 

.  8  11  0 
.700 

.  7  14  0 
.740 

.  1  10  0 

.  0  18  0 

.  I  10  0 

.  1  10  0 

.10  0 


0 
0 
0 


PROCEEDINGS    OP    THE     COMMITTEE     OP     SCIENCE     AND 
CORRESPONDENCE   OP  THE   ZOOLOGICAL   SOCIETY   OF 


LONDON.    8vo.  2  vols.  (Letterpress  only).    P"**^ 


Part   I. 
,.    II. 


1830-31. 
1832. 


1  vol.  8vo. 


Fellows. 

48.  Gd, 
48.  6d. 


Price  to  tha 
Public. 

,  .     6«.t 
.      6*. 


PROCEEDINGS  OP  THE  ZOOLOGICAL  SOCIETY  OP  LONDON. 
8vo.  15  vols.  (Letterpress  only)  and  Index.     (First  Series.) 


Fellows. 

Part      I.  1833. 1  vol.  8vo.  4«.  ed. 


Price  to    Price  to  the 


II.  1834. 

,     III.  1836. 

IV.  1836. 

V.  1837. 

VI.  1838. 

VII.  1839. 

VIU.  1840. 


4s.  6d. 
48.  6rf. 
48.  ed. 
48.  ed. 
48.  ed. 
48.  ed. 
48.  ed. 


Public 

6*.t 

e8. 
es. 

6«. 

es. 
es. 
es.f 
6«.t 


Tart 


Price  to 
Fellows. 

IX.  1841.1  vol.  8vo.4<.6</. 


X. 1842. 
;,  XL  1843. 
„  XII.  1844. 
„  XIII.  1845. 
„  XIV.  1846. 
„  XV.  1847. 
ludex  1830-1847. 


48.  ed. 
48.  ed. 
4s.  ed. 
4s.  ed. 
4s.  ed. 
48.  ed. 
4s.  ed. 


Price  to  the 
Public. 

..  es.f 
..  es. 

es.f 

es. 

6*. 

es.f 

6..t 

es. 


Port 


8vo.  13  vols,  and  Index. 

Letterpress  only. 
Price  to         Price  to  the 
FeUows. 

XVL1848.  1  vol.  8vo.  4<.  Orf. 


„  XVIL  18-19. 

„  XVIII.  1860. 

„  XIX.  1851. 

„  XX.  1852. 

„  XXL  1853. 

„  XXII.  18-54. 

„  XXIII.  ia55. 

„  XXIV.  1856. 
XXV.  1857. 

„  XXVI.  1858. 

„  XXVII.  1850. 

„  XXVIIL  18C0. 
Index  1848-1860. 


4s.  ed. 
4s.  ed. 
4s.  ed. 
4s.  ed. 
4s.  ed. 
4s.  ed. 
4s.  ed. 
4s.  ed. 
4s.  ed. 
48.  ed. 
4s.  ed. 
4s.  ed. 
4s.  ed. 


(Second  Series.) 

With  Plates 
Price  to 
Public  Fellows. 

65 £1    0 

es 1  0 

es 1   8 

es 0  15 

es 0  16 

es 0  18 

es 0  19 

6* 1     8 

es 1   0 

es 1   0 

es 1  11 

6* 1  11 

65 1    11 


8 
8 
6 
9 
9 
0 
6 
6 
8 
8 
6 
6 
0 


coloiiped. 

Price  to  the 
PubUc. 

£1   7  ef 

1  7  6t 
1  18  Of 

1  1  ot 
1   1  ot 

1  4  Ot 
1  6  ot 
1  18  ot 


6t 
6t 
Ot 
Ot 
Ot 


t  Out  of  print. 
*  In  consequence  of  a  re-arrftngement  of  the  stock  of  the 


'Transactions,* 
nt)W  able  to  offer  for  sale,  at  the  reduced  price  of  i.*30,  sets  from  Vol.  v.-xYi. 
separate  papers  at  about  one-fourth  their  published  price. 


the  Society  is 
inclusiye,  and 


PROCEEDINGS   OP  THE   SCIENTIFIC   MEETINGS   OF  THE 
ZOOLOGICAL  SOCIETY  OF  LONDON.     8vo.  40  vols,  and  4  Indices. 


Letterpress  only. 

Price  to         Price  to  the 
Fellows.              Public. 

1861  ..  48.  Qd.  ....  6* 

1862  . .  4*.  6</.  . . . .  6* 

ISaS  . .  4*.  6//.  ....  6* 

1864  .,  4s,  Qd. 6*.». . . . 

1865  . .  4*.  6e/.  . . . .  6* 

1866  . .  4*.  6rf.  . . . .  6*.». . . . 
1867 

With  Plates 

Price  to 
Fellows. 

..9*. 
..9*. 
..9*. 
..  0*. 
..9*. 
..9*. 
..9*. 

unooloured. 

Price  to  the 
Public 

..    12* 

..    12* 

..   12* 

..   12*.t.... 

..   12* 

..   12*.t.... 
..  l'2a.*.... 

..  12* 

..  12* 

..   12* 

..     6*. 

..  12*.».... 

..  12*.».... 

..  12* 

..  12*.t.... 

..  12* 

..  12* 

..   12* 

..  12* 

..  12* 

..  12* 

..     6*. 

..  12* 

..  12* 

..  12* 

..  12* 

..  12* 

..   12* 

..  12* 

..  12* 

..  12* 

. .  12* 

..     6*. 

W 

Prip 
Fell< 

..  33*. 
..  33*. 
..  33*. 
..  33*. 
..  33*. 
..  3:)*. 
..  33*. 
..  33*. 
..  33*. 
..  33*. 

..  33*. 
..  33*. 
..  33*. 
..  36*. 
..  36*. 
..  36*. 
..  36*. 
..  36*. 
..  36*. 
..  36*. 

..  36*. 
..  36*. 
..  36*. 
..  36*. 
..  36*. 
..  36*. 
..  3P*. 
..  36*. 
..  30*. 
..  36*. 

. .  36*. 

thPl 

eto 

JWS. 

9d. 
9d. 
dd. 

dd. 

9d. 
9d. 
9d. 
9d. 
dd. 

9d.  , 

Od. 

9d. 

)utof 

iites  coloured. 

Price  to  the 
Public. 

....     45*.t 
...    45*.t 
...    45*. 
...    45*.t 
...    45*. 
...    45*. 
...    45*. 
...45*. 
...46*. 
...    45*. 

...    45*. 
...    45*.t 
45* 

1868 

..9*. 

1869 

..9*. 

1870 

..9*. 

Index,  1861-1870    

1871  

1872 

. .  4s.  Qd.., 

..9*. 

..9*. 

1873 

..9*. 

1874 

..  9*. 

...    48*.t 
...48*. 
48* 

1875 

1876 

..9*. 

..  0*. 

1877  

1878 

1879  

..9*. 
..9*. 
..9*. 

;..    48*. 
...48*. 
...48*. 
...48*. 

...    48*. 
...48*. 
...48*. 
....    48*. 
...    48*. 
...    48*. 
...48*. 
...48*. 
...    48*. 
...    48*. 

...    48*. 

...48*. 

48* 

1880 

..  9*. 

Index,  1871-1880    

1881  

. .  4*.  6rf.  . . 
..9*. 

1882 

..9*. 

1883 

..9*. 

1884 

..9*. 

1886 

..9*. 

1886 

1887 

..  0*. 
..9*. 

1888 . . . 

..9*. 

1889 

1890 

Index,  1881-1890    

1891    

..9*. 
..  0*. 
. .  4a.  6d... 

1892    

36* 

ia93    

.     36*. 

1894    

. .  36*. 

48* 

1895    

. .  36*. 

48* 

1896    

. .  36*. 

48* 

1897    

..  36*. 
. .  36*. 

48* 

1898    

48* 

1899    

..  36*. 
..  36*. 

t  C 

48jt 

1900   

...    48*. 
print 

Index,  1891-1900    

*  No  perfect  copies  in  stock. 

. .  4*.  6rf.  . . 

..     6*. 

PROCEEDINGS  of  the  GENERAL  MEETINGS  for  SCIENTIFIC 
BUSINESS  OF  THE  ZOOLOGICAL  SOCIETY  OP  LONDON. 

8vo.  10  vols. 

Priw  to  Price  to  the 

Fellows.  Publio. 

1901,  vol.  1 18#.  24«. 

„   II ISs 24«. 

1902,  „     T 18* 24*. 

„   II 18* 24*. 

1003,    „     1 18* 24*. 

„  II , 18* 24*. 

1904,    „     1 18* 24*. 

„  II 18* 24*. 

19a5,     „     1 18* 24*. 

„        „  II 18* 24*. 


LISTS  OF  THE  ANIMALS  IN  THE  SOCIETY'S  QARDENS. 

List  of  the  Vertebrated  Animals  now  or  lately  I^iving  in  the  Gardens 

of  the  Zoological  Society  of  London.     (Eighth  Edition.)    8vo. 

1883.  Cloth,  4*.  ed. 

List  of  the  Yertebrated  Animals  now  or  lately  Living  in  the  Gardens 

of  the  Zoological  Society  of  London.     (Ninth  Edition.)    8vo. 

1896.  Cloth,  6*. ;  Paper,  5«. 


Catalogue  of  the  Library  of  the  Zoological  Society  of  London. 
(Fifth  Edition.)    8vo.     1902.  Cloth,  6». ;  Paper,  6*. 


These  publications  may  he  obtained  at  the  Societt's  Ofpicb 
(3  Hanover  Square^  TT.),  at  Messrs,  Longmans'  {Paternoster  Bow, 
E,C.),  or  through  any  hoohseUer, 


THE    ZOOLOGICAL    RECORD. 


THE  object  of  the  Zoological  Rboobd  is  to  give,  by  moans  of  an 
annual  Volume,  complete  lists  of  the  Works  and  Publications 
relating  to  Zoology  in  all  its  branches  that  have  appeared  during 
the  year  preceding  the  issue  of  the  Volume,  together  with  full 
information  as  to  the  points  they  deal  with,  arranged  in  such  a 
manner  as  to  serve  as  an  Index  to  the  literature  of  Zoology  in  all 
parts  of  the  globe,  and  thus  to  form  a  repertory  that  will  retain  its 
value  for  the  Student  in  future  years. 

The  •  Zoological  Kecord,'  after  Vol.  40,  will  be  published  by 
the  Society  at  the  price  of  40s,  per  volume.  But  all  Members  of  the 
Zoological  Society  of  London  will  have  the  privilege  of  receiving  it, 
including  the  cost  of  delivery,  at  a  subscription  price  of  30*.  per 
annum.  This  Subscription  is  due  on  the  Ist  of  July  in  every  year, 
and  the  privilege  of  Subscription  is  forfeited  unless  the  amount  be 
paid  before  the  Ist  of  December  following. 

The  Zoological  Society,  having  purchased  the  entire  stock  of 
the  *  Zoological  Eecord,'  is  able  to  supply  complete  sets.  The 
thirty-seven  Volumes  to  the  end  of  the  nineteenth  centurj',  and  the 
Index-Volume  (1880-1900)  in  addition,  wiU  be  supplied  for  £\5 
net  (or  tvithout  the  Index- Volume,  for  ^14  10*.  net).  Volumes  of 
any  single  year  (exclusive  of  the  last  five  volumes  and  Vol.  6)  can 
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November  U,  1905. 

G.  A.  BouLENGER,  Esq.,  F.R.S.,  Vice-President, 
in  the  Chair. 

The  Secretai-y  read  the  following  i*eports  on  the  additions  that 
had  been  made  to  the  Society's  Menagerie  dui'ing  the  months  of 
June,  July,  August,  September,  and  October,  1905  : — 

The  number  of  registered  additions  to  the  Society's  Menagerie 
during  the  month  of  June  was  321.  Of  these  57  wei*e  acquired 
by  presentation,  53  by  birth,  14  by  purcliase,  195  wei-e  received  on 
deposit  and  2  in  exchange.  The  number  of  departures  during 
the  same  period,  by  death  and  removals,  was  1 78. 

Among  the  additions  special  attention  may  be  called  to  : — 

1 .  An  Oi*ang-utan  (Simla  satyrus)  f ix)m  Deli,  Sumatra,  presente<l 
by  Dr.  J.  C.  Graham  on  June  25th. 

2.  A  Wolf's  Monkey  {Cercopithecm  tcoffi)  from  the  Congo, 
deposited  on  June  26th. 

3.  Eleven  Kiwis  {Aptert/x  manteUi)  from  the  North  Island, 
New  Zealand,  seven  being  presente<l  by  the  (^ovemment  of  New 
Zealand  and  Mr.  H.  C.  Wilkie,  F.Z.S.,  on  June  26th,  and  four 
by  the  Earl  of  Ranfurly,  H.M.Z.S.,  on  the  same  date.  The 
Society  is  specially  indebted  to  Mr.  H.  C.  Wilkie,  in  whose  care 
these  Kiwis  were  successfully  brought  from  New  Zealand. 

The  numl^er  of  regLstere<l  additions  to  the  Society's  Menagerie 
during  the  month  of  July  was  274.  Of  these  96  were  acquired  by 
presentj\tion  Jind  17  by  purchase,  92  were  i*eceived  on  deposit, 
1  by  exchange,  and  68  wei*e  bi-ed  in  the  Memigerie.  The  number 
of  departui*es  thuing  the  same  period,  by  death  and  removals, 
was  184. 

Among  the  additions  si)ecial  attention  may  be  called  to  :  — 

1 .  A  female  Leopard  {Felis  pardiis)  from  near  Hong  Kong, 
presented  by  Mr.  J.  A.  Bullin  on  July  26th. 

2.  Three  Californian  Sea-Lions  {Otatna  yillespii)  from  Santa 
Hjirbaiu,  pui-cbased  on  July  11th. 

3.  A  White-tailed  Gnu  (Coimocha'tes  gnu)  bom  in  the  Menagerie 
on  July  25th. 

4.  A  male  Somali  Ostrich  {Struthio  moli/hdophaues)  from 
Somaliland,  purchased  on  July  14th. 

5.  A  Collection  of  Birds  from  British  CUiiana,  including  examples 
of  five  species  new  to  the  Collection,  presented  by  Mr.  E.  W' . 
Harper,  F.Z.S.,  on  July  31st. 

The  number  of  i*egistered  additions  to  the  Society's  Menagerie 
during  the  month  of  August  was  348.  Of  these  108  were  acquii'ed 
by  presentation  and  37  by  purchase,  66  wei-e  born  in  the  Gardens. 
103  were  I'eceived  on  de|XKsit  and  34  by  exchange.  The  number 
of  departures  <liu*ing  the  same  period,  by  <leath  tind-  removals, 
was  255. 

Proc.  Zool.  Soc.— 1905,  Vol.  II.  No.  XXI.  21 


296  A  WHITE  WATERBUCK  AXD  UEAD8  OF  RUINOOEBU6.       [NoV.  14, 

Among  the  additions  sjjecial  attention  may  be  called  to : — 

1 .  A  Silky  M.firu\oHet  (IIap(de  chr^soleucos)  from  Brazil,  deposited 
on  Aug.  30th. 

2.  A  pair  of  West-African  Marsh-Bucks  {lAmtwiroupM  grcUtut) 
from  the  Congo,  pui-chased  on  Aug.  31st. 

3.  A  Spot-billed  Toucanet  (Seleiiidera  iiiacidirostris)  from  Santos^ 
purchased  on  Aug.  19th. 

4.  A  Black-and-White  Cobra  {Xaia  melanoleuca)  from  West 
Africa,  deposited  on  Aug.  31st. 

The  number  of  registered  additions  to  the  Society's  Menagerie 
during  the  month  of  September  was  313.  Of  these  1 06  were  acquired 
by  presentation,  26  by  purchase,  124  were  received  on  deposit, 
15  by  exchange,  and  42  were  bred  in  the  Gardens.  The  number 
of  departures  during  the  same  period,  by  death  and  removals, 
was  245. 

Among  the  additions  sj)ecial  attention  may  be  called  to  : — 

1.  A  male  Orang-utan  (Simia  satj^rus)  fit)m  Sumatiu,  presented 
by  Mr.  H.  N.  Ridley  on  Sept.  7th. 

2.  Five  Talapoin  (iuenons  ( CercopitJiecus  tcdapoin) from  U banghi, 
Upper  Congo,  deposite<l  on  Sept.  19th  &  21st. 

3.  A  Jaguarondi  {Felis  jagvurmidi)  from  S.America,  purchased 
on  Sept.  nth. 

4.  A  Binturong  (Arctictis  binturang)  from  Singapore,  pi-esented 
by  Mr.  H.  N.  Ridley  on  Sept.  7th. 

5.  A  White-tailed  Sea-Eagle  {Haliaetus  alhiciUa)  from  the 
Arctic,  presented  by  the  Duke  of  Orleans,  F.Z.S.,  on  Sept.  30th. 

6.  A  Knob-nosed  Lizard  {Lyriocephalns  scatatus)  from  Ceylon, 
pi-esented  by  Mr,  E.  Ernest  Green,  F.E.S.,  on  Sept.  26th. 

The  i-egistered  additions  to  the  Society's  Menagerie  duiing  the 
month  of  October  were  232  in  number.  Of  these  74  were 
acquired  by  presentation  and  79  by  purchase,  3  were  bom  in  the 
Gardens,  53  were  receiveil  on  deposit  and  23  in  exchange.  The 
total  number  of  departures  during  the  same  period,  by  dejith  and 
removals,  was  216. 

Among  the  additions  special  attention  may  be  called  to  :— 

1.  A  White  Oryx  {Oryx  leiworj/x)  frem  Arabia,  pi^esented  by 
Col.  R.  J.  Scallon,  C.B.,  D.S.O.,  on  Oct.  30th. 

2.  A  Cave-Rjit  {Thryoii<miy8  8umideriamis\  a  Bouviers  Owl 
{Scotopelia  bouvierl)  (new  to  the  Collection),  and  a  Beautiful  Wood- 
Hawk  (Dryotriorchis  spectahili8\  from  Lagos,  presented  bv  Dr.  W. 
F.  Macfarlane,  F.Z.S.,  on  Oct.  13th. 

3.  Three  Antillean  Boas  {Boa  diviniloqua)  from  St.  Lucia, 
•West  Indies,  presented  by  the  Hon.  E.   G.  Bennett,  K.C.,  on 

Oct.  28th. 


Col.  W,  H.  Broun  exhibited  a  mountetl   head  and   skin  of  a 
White  Watei  buck  (Kolnts  eUlpsij/rymnns)  and  two  mounted  heads 
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of  Rhinoceros  (Rhinoceros  bicomis),  and  made  the  following 
remarks:—  • 

*'The  White  Waterbuck  was  shot  in  July  1904  on  the  right 
bank  of  the  Guaso  Nyiro  river,  about  20  miles  west  of  the  Lorian 
Swamp,  British  East  Africa,  lat.  1°  N.,  alt.  above  sea  1000  feet. 
A  white  doe  was  alone  with  the  buck.  The  ordinary  Waterbuck 
seen  there  were  all  examples  of  Kobtis  ellipsiprymniis.  The  eyes 
of  this  buck  were  of  the  normal  colour,  not  pink. 

**  Of  the  two  Rhinoceroses,  one  was  a  female  and  carried  two 
normal  and  two  rudimentary  horns.  She  was  shot  in  August 
1 904,  in  dense  covert,  west  of  the  Jambeni  Mountains  north-east 
of  Mount  Kenia,  at  an  elevation  of  4150  feet  above  the  sea.  It 
was  not  seen  till  after  death  what  an  interesting  animal  she  was. 
One  of  the  rudimentary  horns  was  between  the  ears  and  the  other 
about  4  inches  further  back. 

"  The  other  individual  was  a  male,  and  was  shot  in  September 
1904  north  of  Aberdare  range,  British  East  Africa;  height  above 
sea  9600  feet.  The  anterior  horn  showed  abnormal  growth  due 
either  to  an  old  injury  or  excessive  wearing  away  of  the  outer 
siuface  from  the  tip  downwards." 


The  Hon.  Walter  Rothschild,  F.Z.S.,  exhibited  specimens  of  a 
very  rare  and  interesting  Marsupial,  hitherto  unique,  in  the  Paris 
Museum,  viz.  DactylopsUa  pcUpator  Milne-Edw.,  which  diflTered 
from  D,  trivirgata  in  possessing  an  extremely  thin,  prolonged, 
second  finger.  

Mr.  Rothschild  also  exhibited  two  tusks  which  had  been 
obtained  by  Baron  Maurice  de  Rothschild  during  his  recent 
expedition  to  Abyssinia.  They  were  so  unlike  the  normal  tusks 
of  any  known  animal,  that  Mr.  Rothschild  was  of  opinion  that 
they  might  belong  to  some  new  form. 


Mr.  A.  S.  Hirst,  F.Z.S.,  exhibited  microscopic  prepai'ations  of 
a  new  Htemosporidian  from  the  blood  of  an  African  Stork  (Lepto- 
ptUus  crumeni/erus).  He  pointed  out  that  .this  parasite  belonged 
to  the  genus  Halteridimn^  but  differed  from  U.  danilewskyi  in  its 
greater  size  (stade  moyen  7-10^),  and  also  in  its  method  of 
sporulation,  in  which  the  meix)zoites  were  more  numerous, 
smaller,  and  ari-anged  in  a  ball-like  rounded  mass.  The  name 
Halteridium  cntmeninm  was  proposed  for  the  new  species. 


Dr.  Walter  Kidd,  F.Z.S.,  read  a  paper,  illustrated  by  lantern- 
slides,  "  On  the  Papillary  Ridges  in  Mammals,  chiefly  Primates.*' 
The  arrangements  of  the  ridges  on  the  hand  and  foot  of  24 
species  were  shown  and  described,  and  their  functions  discussed. 
Arguments  were  brought  forwai^d  to  show  that  their  primary 
function  was  to  increase  the  delicacy  of  the  sense  of  touch. 

21* 


298  MR.  H.  SCHEBREN  ON  OLD  [NoV.  14, 

Di\  P.  L.  Sclater,  F.R.S.,  read  a  letter  addressee!  to  him  by 
Mr.  WilliaDi  Rodier,  dated  Tambua  Station,  Cobar,  New  South 
Wales,  June  29th,  1905,  in  which  it  wa«  stated  that  Mr.  Rodier's 
plan  for  combating  the  Rabbit-pest  (*  Natui-e,'  March  2l8t,  1889) 
was  still  proving  a  "wonderful  success."  As  there  had  been 
»ome  good  rains  in  the  district  the  feed  at  Tambua  wa.s  **  splendid, 
right  up  to  the  boundary  netting-fence,*'  but  on  the  other  side 
there  was  **  absolute  starvation,"  owing  to  the  great  numbers  of 
rabbits.  This  summer,  in  Mr.  Rodier's  opinion,  would  see  the 
suiTounding  district  cjuite  '*  eaten  out "  by  the  rabbits,  which 
were  there  in  millions,  but  were  easily  kept  down  at  Tambua  by 
his  plan. 

Mr.  Rodier's  plan,  which  was  very  simple,  might  lie  shortly 
described  as  follows  :  Ferrets  and  nets  are  employ e<l  to  catch  the 
lubbits  alive  in  the  usual  way,  but  while  all  the  females  captured 
are  destroyed,  the  males  are  turned  out  uninjui^ed.  The  results 
are  that  the  male  rabbits,  so  soon  as  they  begin  to  predominate  in 
numl)ers,  persecute  the  females  with  their  attentions  and  prevent 
them  from  breeding.  They  also  kill  the  young  rabbits,  and,  as 
Mr.  Rodier  declai-es,  "  woiry  the  remaining  does  to  <leath." 

Mr.  Henry  Scherren,  F.Z.S.,  exhibite<l  two  lantern- si  ides  of  old 
pictures  of  Anthi()iK)id  Ajm^s,  jiiid  made  the  following  remarks  on 
the  Satyrvs  hulicus  t)f  Tulpius  (text-fig.  50) : — 

There  appeure<l  to  l>e  in  Dapper  (*  Beschreibung  von  Afrika,' 
Anistenlam,  1670,  p.  39.3)  an  early  refei*ence  to  a  Gorilla.  No 
figui*e  was  given,  but  the  description,  though  of  coiu'se  inexact, 
seeme<l  to  fit  the  Gorilla  l>etter  than  the  Chimpanzee,  esi)ecially 
with  regard  to  erect  progression  *,  the  folk-s-tory  of  carrying  oflf" 
and  i*avishiug  women,  and  the  supposed  human  origin.  The 
jMissage  is  as  follows  : 

*•  Hier  [Quoja,  noitli  of  Fernando  Po]  wird  auch  eiu  Tier 
gefunden,  welches  die  Einwohner  QuojasMorroii  oder  Woroit 
und  die  Poi-tugallier  Salvage  dass  ist  ein  Waldmann  nennen. 
Es  hat  einen  giossen  Kopf,  tlicken  Leib,  fleLschicht-e  Arme,  damit 
es  in  Ringen  sehr  xtirck  ist,  aber  gantz  keinen  Schwautz  ;  und 
gehet  zuweilen  mit  ausgerecktem  geiiide  Leibe  auf  den  Hinter- 
fiissen  allein  wie  tlie  Alien  zuweilen  auf  alien  viei*en  langst  der 
Erde.  Die  Schwai-tzen  sagen  djiss  es  von  Menschen  entsprossen ; 
aber  duix?h  das  wilde  Leben  im  Busclie  zum  halben  unverniinft- 
igen  Tieiv  sei  worden.  Diese  Tiere  lelien  vom  wilde  Honige 
und  die  Friicliten  in  den  Biisehen  :  auch  fechten  sie  fort  imd  fort 
mit  einander.  Ja,  sie  diiifen  nicht  allein  die  Fi*auen  ergreifen 
und  nohtziichtigen,  sondem  auch  die  gewafnete  Afanner  selbsten 
anfallen.'^ 

In  December  1904  the  Hon.  Walter  Rothschild,  M.P.,  laid 
before  the  Society  a  valuable  pa|>er,  entitled  **  Notes  on  Anthix)- 
poid   Apes "  t,  and   exhibited   what  was   undoubtedly  the  finest 

\*  K.  I.INx-M'k,  I».Z.S.  190o,  vol.  ii.  J).  17H. 
+   P.  Z.S.  W)^,  vol.  ii.  |,ii.  il.i    \U). 
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collection  of  mounted  specimens,  skeletons,  and  skulls  evei- 
brought  together.  In  his  paper  Mr.  Rothschild  spoke  of  the 
SaU/rtis  indicu^  Tiilp.,  and  identified  it  with  Simla  satynis  Linn., 
claiming  that  the  latter  name  must  now  be  applied  to  a  Chim- 
panzee— to  quote  his  exact  words,  "  the  famous  *  Tschego'  pix)ves 
to  l>e  the  veritable  Simla  aatymcsJ^ 

Text-fig.  50. 


The  Satyrus  indicus  of  Till  pi  lu*. 
Mr.  Scherren  then  quoted  the  following  description  by  Tulpius 


300  MR.  H.  gCHBRRBN  ON  OLD  [NoV.  14, 

of  the  anthropoid  presented  at  the  end  of  tlie  seventeenth  century 
to  Prince  Frederick  Henry  of  Oiunge:  - 

"  Quamvis  extra  forum  medicum,  attexam  tamen  huic  telie 
Satjrrum  Indicum ;  nosti*4  memorid  ex  Angol4  delatum :  et 
Frederico  Heni-ico  Aiuusionensiuui  Principi,  dono  datum.  Erat 
autem  hie  Satyrus  quadrupes :  sed  ab  humana  specie,  quam  pwe 
se  fert,  vocatur  Indis  orang-outang:  sive  homo  sylveetris,  uti 
Africanis  qnoias  morrou.  Expriniens  longitudine  puerum  trimum, 
ut  crassitie  sexennem. 

"  Oorpore  eiut  nee  ol^eso  nee  gi-acili,  sed  quadi^to  habilissimo 
tjimen,  ac  pemicissimo.  Ai-tubus  vero  tarn  strictis  et  musculis  ade<> 
vastis:  ut  quidvis  &  auderet  et  posset.  Anterius  undique  glaber : 
at  pone  hirsutus,  ac  nigris  cnnibus  obsitus.  Facies  mentiebatur 
hominem :  sed  nares  simw,  <k  adunca*,  rugosani,  et  edentulam 
anum. 

"  Aures  vei-o  nihil  discrepu'e,  ab  humand  forma.  Uti  neque 
j)ectu8 ;  ornatum  utrimque  mamma  pnetumida  (erat  enim  sexus 
foemini)  venter  habebat  umbilicum  profundiorem  ;  et  artus,  cum 
superiores,  tum  inferiores  tarn  exactam  cum  homine  similitudi- 
nem,  ut  vix  ovum  ovo  videris  similius. 

**  Nee  cubito  def  uit  recjuisita  commissura :  nee  manibus  digi- 
torum  ordo  :  neque  pollici  figuni  humana :  vel  cruribus  suwe,  vel 
pedi  calcis  fulcrum.  Quae  concinna,  ac  decens  membrorum  forma, 
in  eaussi  fuit,  quod  multoties  incederet  ei'ectus :  neque  attolleret 
minus  gravate  quam  ti-smsferret  facile,  qualecunque  gravissimi 
oneris  pondus. 

"Bibiturus  prehendebat  canthari  ansam,  manu  alter  A;  alteram 
vero  vasis  fundo  supponens.  abstergebat  deinde  madorem  labiis 
relictum,  non  minus  adposito  ac  si  delicatissimum  vidisses 
aulicum.  Quam  eandem  dexteritatem  observabat  utique  cubitjjm 
iturus.  Inclinans  quippe  caput  in  pulvinar,  &  corpus  stragulis 
convenienter  operiens,  velabat  se  baud  alitor,  ac  si  vel  moUissimus 
illic  decubuisset  homo. 

**  Quin  imo  nan^avit  aliquando  affini  nostro,  Samueli  Blomaitio, 
Rex  Sambacensis,  Sjityros  hosce,  piwsertim  mares,  in  Insult 
Borneo,  tiuitiim  habere  animi  confidentiam,  &  tam  validam 
musculonim  comjmgem :  ut  non  semel  impetum  fecerint,  in  viros 
annatos,  nedum  in  imbellem,  ffeminai-em,  puellarumve  sexum. 

"  Quainmi  interdum  tam  anlenti  fljigraiit  desiderio  :  ut  raptas 
non  semel  constuprdrint.  Summe  quippe  in  Venei-em  sunt  pro- 
clives  (quod  ipsis,  cum  libidinosis  veterum  Satyris  commune) 
immo  inteiYlum  adeo  proter\i  jic  salaces :  ut  mulieres  Indicie 
propterea  vitent  cane  pejus  et  angue  saltus  ac  lusti-n,  in  quibus 
<lelitescunt  impudica  htec  animalia." 

Mr.  Schen^en  called  attention  to  the  discrepancy  between  the 
Linnean  diagnosis  of  Simia  sati/i*ii8  and  the  description  of  Tidpius 
with  raspect  to  form  and  size.  Linnaeus  wi-ote :  "  Magnitudine 
pueri  sexennis,'*  which  differe<l  widely  from  the  w^ords  of  Tulpius : 
"  Exprimens  longitudine  puerum  trimum,  ut  crassitie  sexennem." 
It  was  also  suggested  that  the  expression  **  corpore  quadrato  " 
suited  a  Gorilla  rather  than  a  Chimpanzee,  and  confirmation  wai^ 
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sought  in  the  pictui-es  by  Wolf  of  Wombweirs  Gorilhi  (from  a 
ilagueiTeotype)  and  a  Cliimpanzee  from  life  which  hung  in  the 
meeting- room.  Sir  Harry  Johnston  *  had  seen  a  I'eprodiiction  of 
Tnlpius's  figure  in   Tyson's  work  on  the  Chimpanzee  (London, 

Text-fig.  51. 


Early  figure  of  Cliimpanzee,  from  Astley's  *  Travels.' 

1699),  and  was  struck  by  its  resemblance  to  a  Gonlla.  Another 
picture  (text-fig.  51)  (with  lal>el,  of  which  the  following  is  a 
translation  : — "  Chimpanzee,  21  months  old,  brought  fi-om  Angola, 

*  P.Z.S.  1905,  vol.  ii.  p.  72. 
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in  1738,  2  ft.  4  in.  high  ")  was  thrown  on  the  screen  to  prove  that 
as  early  as  1 746  the  Saiyrtis  indicas  was  recognised  as  differing 
from  the  Chimpanzee.  This  picture  was  said  to  have  been  taken 
from  life. 

It  was  usually  said  that  the  existence  of  an  African  anthropoid 
other  than  the  Chimpanzee  was  not  known  till  about  the  middle 
of  the  last  century.  This  was  not  the  opinion  of  J.  E.  Gray ;  for 
at  a  scientific  meeting  of  this  Society  *,  in  calling  attention  to 
Wombweirs  Gorilla,  he  alluded,  but  without  quotation,  to 
Bowdich's  *  Mission  to  Ashantee'  (London,  1819),  where  the 
"  African  Orang  {Pithecits  Troglodites) "  was  compared  with  the 
Tngena. 

The  following  papei*s  wei'e  read : — 

1 .  On  a  Collection  of  Manim«ils  brought  home  by  the  Tibet 
Frontier  Commission.  By  J.  Lewis  Bonhote,  M.A., 
F.L.S.,  F.Z.S.t 

[Received  Aii^st  9, 1905.] 
(Text-figures  52  k  53.) 

The  collection  t  of  mammals  brought  home  by  the  Tibet 
Mission,  and  collected  by  Capt.  H.  J.  Walton  of  the  Indian  Medical 
Service,  although  not  large  in  numbers  contains  several  specimens 
of  great  interest,  and  there  can  be  no  doubt  but  that  the  region 
is  full  of  mammalian  treasures,  only  waiting  time  and  opportunity 
for  their  discover^'. 

Of  the  eight  species  of  which  examples  were  brought  back,  two, 
Microtus  waltoni  and  Cricetuhts  lama,  are  new  to  science,  while 
the  large  red  Fox  of  the  country  is  sufficiently  distinct  to  be 
entitled  to  subspecific  rank.  In  addition  to  these,  I  have  been 
enabled  for  the  first  time  to  examine  the  skull  of  another  Fox, 
Vidpes  ferrilatttSj  desci'ibed  63  years  ago,  but  of  which  the  skull- 
chaiuoters  have  hitherto  remained  entirely  unknown.  This  skull 
shows  features  of  great  peculiarity,  and  proves  the  validity  of 
ferrilatits  as  a  species,  a  matter  hitherto  considered  doubtful  by 
some  writers. 

In  addition  to  the  specimens  collected  by  Capt.  Walton,  the 
British  Museum  is  indebted  to  Col.  Waddell  for  two  or  three  skins, 
an  account  of  which  has  also  been  incorporated  in  this  paper. 

Felis  manul  Pall. 

Feli8  manul  Pall.  Reise  Russ.  Reichs,  iii  p.  692  (1776); 
Blanf.  Faun.  Br.  Ind.,  Mamm.  p.  83  (1891). 

•  P.Z.S.  1861,  p.278. 

t  [The  complete  account  of  the  new  forms  described  in  this  communication  appears 
here;  but  since  the  names  and  preliminary  diagnoses  were  published  in  the 
*  Abstract,'  the  former  are  distinguished  by  being  underlined. — Editor.] 

t  A  sketch-map  giving  all  the  localities  in  which  this  collection  was  procured  is 
published  in  *The  Ibis'  (1905,  p.  67,  pi.  ii.). 
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a.    (S  .     Yamdok  Lake,  alt.  15,000',  28tli  Sept.,  1904. 
This  Hpecimen,  the  only  one  procin-ed,  was  brought  lionie  by 
Col.  Waddell. 

VULPES  VULPES  WADDELLI. 

VtUpes  vidpes  loaddelli  Bonhote,  Abstr.  P.  Z.  S.  No.  22,  p.  14, 
Nov.  21,  1905. 

a.  Khamba  Jong,  alt.  16,400',  8th  Oct.,  1903. 

b,  Phari  Jong,  Upper  Chumbi  Valley,  11th  Jan.,  1904  {coU, 
Waddell). 

General  colour  above  reddish  fulvous,  the  median  doi-sal  area 
from  the  occiput  to  the  root  of  the  tail  being  bright  red,  shading 
to  pale  buff  on  the  flanks  and  hindquarters.  The  head  rufous  ; 
the  ears  moderately  large  and  pointed,  being  clothed  with  long 
white  hairs  on  the  inside  and  short  black  ones  externally.  Feet 
rufous  along  their  margins  and  white  or  grey  in  the  centre. 
Tail  long,  woolly,  and  very  bushy,  tipped  with  white ;  each  haii* 
being  pale  fulvous  at  its  base,  with  a  long,  black,  terminal 
portion.     Underparts  pure  white. 

The  shdl  does  not  show  any  special  characters  by  which  it  may 
be  distinguished  from  that  of  the  typical  form.  It  is  stout  and 
well  built,  being  short  and  broad  in  the  muzzle  and  rather  swollen 
in  front  of  the  orbits,  but  otherwise  it  shows  no  featiu^es  of  note. 

Dimenaimis  of  type  (in  flesh).  Head  and  body  25  in. ;  tail  16  in. ; 
hind  foot  6  in.     Height  at  shoulder  14*75  in.     Weight  8  lbs. 

SkuU.  Greatest  length  145  mm. ;  zygomatic  breadth  72 ;  width 
in  line  with  ant.  root  of  pm.  4,  37*5.  (Further  skull -dimensions 
are  given  under  the  next  species.) 

Habitat.  Khamba  Jong,  Tibet,  alt.  16,400'. 

Type.  B.M.  5.4.6.1.  Collected  8th  October,  1903,  by  Capt. 
Walton. 

This  race  may  be  readily  distinguished  from  V.  v.Jlaveaceiis  by 
its  much  brighter  coloration  throughout,  and  especially  by  the 
deep  red  median  dorsal  area.  In  the  true  Jiavescens  the  back  is 
much  more  uniform  in  colour,  the  median  dorsal  area  being  but 
very  slightly  darker  than  the  surrounding  parts  and  of  a  more 
brownish  yellow,  the  red  tint  being  entirely  lacking. 

The  local  name  is  "  Wamo." 

VuLPES  FERBILATUS  (HodgS.). 

Vtdpes  ferrilatus  Hodgs.  J.  A.  S.  B.  xi.  p.  278,  pi. ;  Blanford, 
Fauna  Br.  Ind.,  Mamm.  p.  155  (1891) ;  Mivart,  Mon.  Can.  p.  121 
(1890). 

a.     Karo-La  Pass,  alt.  16,600',  30  miles  E.  of  Gyangtse. 

The  only  specimen  procured  is  a  typical  example  of  V.  ferrilatus, 
but  in  very  bad  fur.  This  species  may  always  1^  recognised  by 
the  undeffur,  which,  besides  being  close  and  woolly,  is  fulvous  to 
the  base.  The  peculiar  and  woolly  chai-acter  of  the  fur  thix)ugh- 
out  is  quite  sufficient  to  distinguish   it  from  all  other  species. 
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C.ipt.  Walton  wiites  : — ''  The  small  fox  does  not,  I  feel  pretty 
KUi-e,  occur  nejir  Khamba  Jong,  all  the  foxes  seen  thei*e  l)eing  of 
the  laj'ge  species  {V,  t\  waddelli,  ante).  I  saw  other  foxes  almost 
cei-tainlv  of  this  species  between  Karo-La  and  the  neighbourhood 
of  the  Yam  Dok  Cho  (Lake  Palti)." 

Accompanying  the  sldn  is  a  veiy  fine  adidt  skull  (text-fig.  52), 
which,  so  far  as  I  am  awai-e,  has  nevei*  before  been  desci-ibed. 
This  skull  is  quite  unlike  that  of  any  other  species  of  Fox,  and  is 
characterised  by  the  extreme  slendemess  and  elongation  of  the 
muzzle  and  the  great  length  of  the  upper  canines.     The  brain-case 

Text-fig.  r>2. 


A,  lateral,  and  B,  upper  view  of  the  skull  of  Vulpesferrifatns.     I  uat.  siie. 

sind  zygomata,  on  the  other  luind,  do  not  show  any  signs  of  lateral 
compression  or  elongation,  but  are  fairly  normal  in  theii*  dimen- 
sions and  breadth.  The  supraorbital  processes  ai^e  stout  and  well 
developed,  and  the  brain-case  gradually  widens  out  from  imme- 
<liately  behind  these  pi-ocesses  and  reaches  its  gi*eatest  breadth  in 
line  with  the  posterior  roots  of  the  zygomata.  On  the  under  side 
we  may  note  the  narrowness  of  the  soft  palate  and  the  tendency  of 
the  pteiygoids  to  approach  each  other  posteriorly.  The  bullfe  are 
more  elongate  and  less  iY)unded  than  usual.    Tlie  dentition,  which 


1905.]  MR.  J.  L.  BONHOTE  ON  MAMMALS  FROM  TIBET.  305 

is  normal,  except  for  the  great  length  of  the  canines  already  noted, 
calls  for  but  little  comment.  The  spaces  between  the  premolars 
are  large  in  correlation  with  the  length  of  the  muzzle,  and  the 
first  upper  molar  is  relatively  smajl. 

Diirheiisunis :  — 

V.  ferrilatus.    V.  v.  toaddtUi, 
mm.  mm. 

Greatest  length 155  145 

Basallength  138  130 

Palatal  length    78  71 

Length  from  post,  end  of  palate  to 

basioceipital    60  59 

Length  from  last  incisor  to  ant.  ixx)t 

of  1st  premolar  (alveoli)   19  16 

Length  of  premolar  series    48  39 

Breadth   of    brain- case   immediately 

l^ehind  supraorbitals 26  23 

Greatest  breadth  of  biuin-case 50*5  49 

Zygomatic  breiwlth    84  72 

Breadth  of   muzzle  at   ant.   r(X)t  of 

2nd  premolar     19  23 

Length   of    upper   canine   along    its 

anterior  margin 29  20 

This  compaiison  of  dimensions  ^vill  show  more  clearly  than  any 
description  the  main  features  in  which  this  skull  differs  from  that 
of  the  more  typical  "  Vnlpes "  ;  and  in  spite  of  the  doubt  of 
Mivai-t  *  there  can  be  no  question  that  ferrilatus  not  only  is  a 
goml  species,  Imt  is  more  differentiated  than  any  other  species  in 
the  region. 

The  only  other  skull  of  ferrilaiita  known  is  a  veiy  young  one 
collecticd  by  Mr.  Hodgson  ;  it  is,  however,  too  young  to  show  any 
of  the  si)ecific  charactei-s  enumerated  above. 

PuTORius  ALPiNUS  (Gebler). 

Mtfstela  alpina  Gebler,  M^m.  Soc.  Imp.  Nat.  Moscou,  vi.  p.  213 
(1823). 

Putorius  alpinus  Blanford,  Faun.  Br.  Tnd.,  Mamm.  p.  168 
(1891). 

a.    S  ad.  (in  spirit).     Gyangtse,  alt.  12,900',  1904. 

h,    S .     Khamba  Jong,  alt.  15,500',  11th  Sept.,  1904. 

Cricetulus  lama. 

Criceitdm  lama  Bonhote,  Abstr.  P.  Z.  S.  Ko.  22,  p.  14,  Nov.  21, 
1905. 

a.    (S  ad.     Lhasa  (skiiuied  from  spirit). 

h.    (^  ad.     Lhasa  (in  spirit). 

The  Cricehdtts  referred  to  t  as  *•'  the  little  w^hite  mouse "  is 

*  lA>e.  *it,  ante.        f  Percival  Landon  :    Tibet,'  A  pp.  by  H.  J.  Walton  (1905). 
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represented  in  the  collection  by  two  spii*it-specimens,  one  of 
which  has  since  been  skinned.  It  appears,  although  closely 
related  to  Cricetitlus  phaniSj  to  have  been  hitherto  undescribed. 

Size  about  that  of  C.  phceua.  General  colour  above  pale  fulvous 
grey,  greyer  than  in  C,  phceus. 

Each  hair  is  slate-grey  at  its  base,  fulvous  for  about  ^  of  its 
distal  end  and  with  a  black  tip.  Over  the  head  and  fore  part  of  ^ 
the  body  the  fulvous  portion  of  each  hair  is  the  more  conspicuous, 
but  on  the  hinder  part  of  the  back  the  dark  tips  predominate  and 
a  faint  dark  median  dorsal  line  may  be  traced.  The  underpails 
are  pure  white,  the  hairs  being  slate-grey  at  their  base.  The  line 
of  demarcation  between  the  upper  and  under  parts,  although 
abrupt,  is  very  uneven  in  outline.  The  feet  are  but  scantily 
clothed  with  hair  and  are  white.  The  tail  is  moderately  long 
and  stout,  well  clothed  with  dark  brown  haii-s  above  and  white 
hairs  below  ;  the  tip  is  white. 

The  whiskers  are  for  the  most  part  black  with  a  white  tip, 
some  shorter  ones,  however,  being  entirely  white. 

The  skuU  resembles  somewhat  closely  that  of  (7.  phatus,  but  is 
slightly  larger  and  the  brain -case  more  inflated  and  rounder. 
The  chief  points  of  diflference,  when  viewed  from  below,  are  the 
greater  width  of  the  basioccipital  and  the  much  flatter  and  smaller 
bullae  in  the  new  species.  Above  there  is  a  slight,  although  veiy 
constant,  diflference  in  the  hinder  margin  of  the  parietals,  which 
are  practically  straight  in  outline  ;  whereas  in  C,  phams  there  is  a 
sharp  turn  backwards  when  about  two-thirds  of  their  length  from 
the  middle  line. 

Dimenmmis  (of  type  when  in  spirit).  Head  and  body  87  mm. ; 
tail  40;  hind  foot  17;  ear  16. 

SkuU.  Greatest  length  28*5  mm. ;  basal  length  24 ;  palatal 
length  from  henselion  12;  interorbital  breadth  5;  greatest 
breadth  of  brain-case  12*5 ;  width  of  basioccipital  at  anterior  end 
of  auditory  bullae  3. 

Habitat,  Lhasa,  Tibet. 

Type.  B.M.  5.4.6.4.  CJollected  at  Lhasa,  Tibet,  by  Capt.  H. 
J.  Walton,  I. M.S. 

The  darker  colour  of  the  hinder  part  of  the  back  combined 
with  the  general  much  greyer  coloration,  and  in  addition  the 
somewhat  longer  and  stouter  tail,  form  characters  by  which  this 
species  may  be  distinguished  from  C.  phceua.  The  animal,  ac- 
cording to  Capt.  Walton,  was  extremely  common,  and  was 
swarming  in  one  of  the  shrines  of  the  Jo  Khang  Catheditil  at 
Lhasa. 

MiCROTUS  (Phaiomys)  waltoni. 

Microtus  {Phaioniys)  walto7ii  Bonhote,  Abstr.  P.  Z.  S.  No.  22, 
p.  14,  Nov.  21,  1905. 
a.    $  ad.     Lhasa,  Tibet. 
Slightly  smaller  in  size  than  Ph,  blythi,  to  which  it  is  by  skull- 
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characters  closely  allied,  though  widely  differing  in  colour. 
General  appeai-ance  above  fulvous  grey,  slightly  greyer  over  the 
anterior  part  of  the  body ;  below  very  pale  buff.  Each  hair  is 
slate-grey  from  its  Imse  and  for  the  gi*eater  part  of  its  length, 
with  a  fulvous  subterminal  portion  and  dark  tip.  On  either  side, 
between  the  limbs,  the  dai-k  tips  are  absent,  leaving  a  clear  fulvous 
pitch.  Interspei-sed  in  the  fur  are  a  few  thin  black  bmtles. 
The  feet  are  whitish,  both  palms  and  soles  are  5-tuberculate.  The 
tail  is  bicolor.  The  ears  small  and  sparsely  covered  with  hairs 
similar  in  colour  to  those  on  the  rest  of  the  body.  Mammae  eight 
in  number,  foiu^  pectoral  and  four  inguinal. 

SkifU,  The  dental  charactei's  are  pi*a€tic}illy  identical  with  those 
of  Ph.  hlythi.  The  skull  itself  is  very  similar  in  general  outline, 
but  slightly  smaller ;  this  is  especially  noticejvble  in  the  bullte, 

Text-fig.  53. 


\ 


A,  upi>er,  and  U,  lower  rijjfht  molar  scries  of  Microtus  waUuni. 

which  do  not  stand  out  so  prominently  fn>m  the  rest  of  the 
cranium. 

Dimension  ft  of  type  (from  spirit).  Head  and  body  98  mm. ; 
tail  30;  Kind  foot  17;  ear  10-5. 

SkidL  Greatest  length  28  nmi. ;  basilar  length  24*5  ;  zygomatic 
breadth  16'5  ;  interorbitjil  bi-eadth  4  ;  length  of  nasals  7  ;  dia- 
stema 8*2  ;  palatal  length  15  ;  length  of  molar  series  (text-fig.  53) 
(alveoli)  7. 

IlahiUU,  Lhasji,  Tibet. 

T»/pe,  B.M.  5.4.6.5.  $  ad.  Collected  bv  Capt.  H.  J.  Walton, 
[.M.S. 

This  interesting  species  cannot  well  be  confused  with  any  othei-. 
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as  the  skull-charactere  clearly  prove  it  to  belong  to  the  Hubgenus 
Phaioniya,  and  itn  colour  is  quite  unlike  any  of  the  other  species 
of  that  group. 

Lepus  oiostolus  Hodgs. 

Lepiis  oiostolus  Hodgson,  J.  A.  S.  B.  ix.  p.  1186  (1840) ;  Blan- 
ford,  Faun.  Br.  Ind.,  Mamiu.  p.  452  (1891). 

rt.     Khamba  Jong,  Oct.  1903. 

Apparently  the  common  Hai-e  of  Tibet,  two  more  skins  having 
been  brought  home  by  Col.  Waddell.  Capt.  Walton  statas  that 
this  hare,  which,  as  a  i-ule,  avoids  culti\*ated  land  and  frequents 
bore  and  rocky  hillsides,  was  very  common  at  Khamba  Jong  and 
also  at  Tuna  at  the  head  of  the  Chumbi  Valley.  It  was,  however, 
much  scaitjer,  although  still  occurring,  between  Gyangtse  and 
Lhasa. 

OCHOTONA  CURZONLE  (HodgS.). 

Lagomys  curzanicB  Hodgs.  (nee  Stoliczka)  J.  A.  S.  B.  xxvi. 
p.  207  (1858);  Blanford,  Faun.  Br.  Ind.,  Mamm.  p.  457  (1891) ; 
Bonhote,  P.Z.S.  1904,  vol.  ii.  p.  214. 

a.    $  .     Yamdok  Lake,  14,800',  29th  Sept.,  1904. 

6,  c.     No  particulars. 

d.     Ad.  in  spirit.     Tuna. 

The  specimen  from  the  Yamdok  Lake  had  evidently  just 
assumed  its  new  winter  pelage,  the  other  two  sldns  l)eing  in  old 
and  worn  fur.  Tuna,  whei*e  the  spirit-specimen  w^as  procured,  is 
only  a  few  miles  north  of  the  Chumbi  Valley,  the  type  locality  of 
the  species. 

Capt.  Walton  writes  of  this  species  : — *'  They  are  exceedingly 
common  at  Khamba  Jong,  Tuna,  and  in  all  the  open  bare  country 
fi-om  Tuna  to  Gyangtse,  as  well  as  between  Gyangtse  and  Lhasa. 
They,  however,  become  less  common  as  one  ai)pi'oaches  Lhasa, 
probably  because  the  countiy  is  more  cultivated.  They  avoid 
cultivated  fields  for  the  most  part,  and  were  always  commonest  in 
bare  santly  country.  They  do  not  hil)ernate  at  all,  and  on  any 
sunny  day  in  the  middle  of  winter  they  might  be  seen  sunning 
themselves  at  the  entrance  to  their  burrows.  I  dug  up  a  few 
burrows  dining  the  winter.  The  tunnel  luns  moi-e  or  less 
vertically  downw^anls  for  1  or  2  feet  and  then  somewhat  hori- 
zontally for  4  to  6  feet.  The  passage  is  dilated  at  irregidar 
inter\als  in  some  two  or  three  places.  At  these  spots  and  at 
the  end  of  the  burrow*,  which  is  also  dilated,  thei-e  is  a  certain 
amount  of  coaise  grass  collected  to  form  a  kind  of  nest.  The 
ground  in  many  plac^js  is  honey combe<l  with  these  bun-ows,  which 
sometimes  communicate  with  one  another  close  to  the  mouth,  but 
as  a  rule  they  are  quite  distinct.  I  never  heard  the  animal  utter 
a  cry  of  any  sort." 
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2.  Notes  on  the  Geographical  Distribution  of  the  Okapi. 
By  Dr.  Einar  Lonnberg,  C.M.Z.S. 

[Received  August  28, 1906. j 

I  have  had  the  plen^m-e  i-ec'ently  of  meeting  my  compatriot 
Lieutenant  Karl  Eriksson,  who  delivered  to  Sir  Harry  Johnston 
the  first  skull  and  skin  of  tlie  Okapi.  I  took  this  opportunity  of 
asking  Lieutenant  Eriksson  about  the  distribution  of  this  i-emark- 
able  animal,  and  his  reply  whs  that  he  believed  it  to  be  distributed 
practically  over  the  whole  of  the  *'  equatoiial  forest "  of  the 
Congo  Free  State.  He  showed  me  on  the  map  of  the  Ck>ngo 
basin  appended  to  Mr.  Boulenger's  work,  *  Les  Poissons  du  Bassin 
du  Congo'*,  the  approximate  limits  of  this  ai-ea  of  distribution. 
If  we  begin  at  the  River  Ubangi  in  the  west  about  midway 
between  Mobena  and  Jmese,  from  there  the  limit  extends  north- 
east towards  Businga  at  the  River  Likame  or  somewhat  north  of 
that  place,  and  then  more  east  to  the  River  Uele  just  before  it 
joins  the  River  Ubangi.  From  that  place  and  eastward  the 
River  Uele  is  the  northern  limit  to  a  point  about  midway 
between  Amadi  and  Suruaugo.  From  there  it  turns  south-east, 
passing  somewhat  east  of  Mawambi,  and  continuing  to  a  point  a 
little  west  of  Karimi.  Not  much  south  of  this,  the  most  eastern 
point  of  the  great  forest,  the  boundaiy-line  turns  westward 
again  and  crosses  the  great  Congo  River  at  Ponthierville,  and 
continues  westward  a  little  south  of  Tschuapa  River,  but  bends 
by-and-by  a  little  north,  so  that  it  passes  on  the  northern  side 
of  Bolondo  towards  Coquilhatville.  It  is  evident  that  this  is 
only  a  rough  outline  of  the  area  of  distribution  of  the  Okapi,  but 
it  may  hold  good  in  a  general  way. 

Outside  this  boundary-line  thei-e  are  many  forest-clad  areas, 
but  they  are  not  extensive,  and  Lieutenant  Eriksson  does  not 
believe  that  they  are  inhabited  by  the  Okapi.  It  is  an  in- 
habitant of  the  gi-eat  forest,  but  does  not  live  everywhere  in  it. 
Its  regular  pasture-grounds  are  open  glades  in  the  forest,  where 
rivulets  with  shallow  water  expand  and  produce  a  rich  growiih  of 
grass.  This  gi-ass  and  the  leaves  of  the  bushes  and  undergrowth 
under  the  trees,  which  are  especially  luxuriant  in  such  places,  may 
form  the  principal  food  of  the  Okapi.  Although  a  shallow  sheet 
of  water  expands  over  the  very  flat  ground  to  greater  or  less 
extent  in  these  glades,  there  are  no  swamps.  Tlie  soil  is  hai-d  and 
firm  t,  which  explains  the  sliape  of  the  hoofs  of  the  animal. 
Lieutenant  Elriksson  has  not  seen  the  Okapi  in  a  living  state  in 
its  natural  surroundings,  as  probably  no  white  man  ever  has  or  is 
likely  to  do.     But  he  has,  while  on  his  marches  during  the  night, 

•  Bruxelles,  1901. 

t  Because  g^vel  or  h»rd  red  earth  lies  quite  uear  the  surface. 
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many  a  time  hejutl  it  run  away  when  he  passed  such  glades  as 
desenl)e<l  alx)ve. 

Tlie  Okapi  is  extremely  wary  and  shy,  and  nocturnal  in  its  habits. 
It  lives  singly  or  i>erhaps  in  pairs,  never  in  herds.  The  negroes 
know  very  little  about  it,  and,  as  a  rule,  it  is  only  the  Wambutti- 
<lwarfs  who  are  able  to  kill  it.  These  dwarfs  are  i>erhaps  the 
most  |)erfect  of  all  hmiting  tribes  and  steal  up  near  the  animals, 
slaving  them  with  spears. 

How  little  the  negroes  (not  counting  the  dwarfs)  know  al>out 
the  Okapi,  may  be  concluded  from  the  following  ridiculous  tale  told 
and  l)elieved  by  them.  They  have  observed  that  the  Okapi  is  very 
cleanly,  an<l  even  during  the  rainy  season,  when  almost  all  other 
animals  are  moi*e  or  less  dii-ty,  its  skin  is  just  as  clean  as  ever.  The 
negroes  say  then  that  the  Okapi  climbs  up  in  the  tives  (!)  to  keep 
itself  clean  and  to  avoid  the  dirty  muddy  soil. 

I  have  used  the  name  Okapi  as  that  is  the  one  known  to  the 
zoological  world,  an<l  has  become  the  iwmen  triviale  of  this 
interesting  mammal.  Lieutenant  Eriksson  informs  me,  however, 
that  it  was  only  a  mere  chance  that  it  happened  so.  Ok4pi  (with 
long-ihuwn  4)  is  only  used  by  the  Wamlwbba  tribe  for  signifying 
this  animal.  The  Wambobba  language  is  hardly  s()oken  by  more 
than  300  persons,  but  it  was  Wambutti-dwarfs,  living  in  hannony 
with  Wamlwblms  and  speaking  their  language*,  that  brought  the 
tii-st  remains  of  the  Okapi,  hence  the  name.  (The  tii-st  complete 
specimens  were  procured  by  another  trilie  of "  Wambuttis  l>elonging 
to  VVabira  negi-oes,  which  use  another  name  mentioned  below.) 
But  it  is  still  worse,  because  the  wortl  **  Ok4pi  "  means  simply  in 
the  WamlK)bl)a  language  *'  donkey  '*  or  '^ass."  Strictly  speaking, 
therefore,  the  latinised  **  Okapia^^  which  became  the  second  and 
])evmanent  scientific  generic  name  of  this  mammal,  is  not  much 
better  with  i*egard  to  its  original  me^ining  than  the  first  generic 
term  '*  Kquna^'  applie<l  befoi-e  anything  but  a  piece  of  .skin  was 
known. 

The  name  by  which  the  Okapi  is  known  in  most  of  the  Congo 
hniguages  is  **  Dundw.'' 

1  am  gla<l  to  be  able  to  ad«l  that  the  Okapi  is  protecteil  by  law, 
so  that  it  is  forbidden  to  kill  it  without  si)ecial  |)ermission. 
The  Wambutti-<1  waifs  an<l  the  leopjirds  do  not,  however,  resi)ect 
any  laws,  and  therein  lies  the  <langer  for  the  existence  of  this 
animal. 

Lieutenant  Eriksson  has  also  told  me  that  in  the  givat  forest  a 
kind  of  black  wild  hog  is  to  l)e  found,  which  may  be  the  recently 
descrilHMl  IliflocluHraH  memertzhcuf^.ni.  These  hogs  are  CJille<l  by 
the  negroes  '*  n'gulube  bibi,"  which  means  *'  bhtck  hog,"  whilst 
**ngulul)e"  =  hog  is  the  name  of  the  common  Red  River-Hog 
(Pota nntr/ttrrt(^i  jTorcas). 

*  Tin*  \V;mil»ntti>  alway*  u«»f  the  lan^'UJiire  of  tliose  negrio  trilx»s  with  which  they 
livr  in  NVinhio^i*,  ami  from  whiili  tiny  obtain  vejretabU»!s  for  meat  and  honey  from 
th«'  forest. 
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8.  Notes  on  the  Goral  found  in  Burma. 
By  Major  G.  H.  Evans  *. 

[Received  September  2, 1905.] 

The  Himalayan  range  in  Assam  gives  off  a  succession  of  spui-s 
southward  to  form  a  tract  of  mountainous  and,  in  many  parts, 
almost  impassiible  country  extending  into  Arakan  and  Burma, 
and  inhabited  by  numerous  wild  tribes.  That  portion  of  this 
tract  lying  between  Assam  and  Manipur  to  the  north,  Chittagong 
'and  Tipperah  on  the  west,  Arakan  on  the  south,  and  Burma  on 
the  east,  is  now  known  as  the  Chin -Lushai  Hills.  These  so-called 
hills  vary  in  their  altitude  from  1000  to  10,000  feet. 

I  was  employed  in  what  was  known  as  the  Southern  Chin  Hills 
from  November  till  June  1889-90,  and  during  my  stay  visited 
several  Chin  villages.  Like  many  others  who  have  visited  these 
people,  I  came  to  the  conclusion  that  Chins  generally,  and  theii- 
chiefs  in  particular,  have  one  hobby  at  least,  viz.,  collecting  skulls. 
Outside  and  inside  the  villages,  skulls  were  to  be  seen  stuck  on 
posts  or  kept  in  the  houses.  The  finest  collection  I  met  with  was 
in  the  house  of  a  Boungsh^  chief,  whose  tribe  is  thus  called  by  the 
Burmans,  from  the  method  in  which  they  dress  their  long  hair. 
The  whole  hair  is  done  up  in  a  large  knot  placed  well  forward  on 
the  top  of  the  head,  almost  on  the  forehead,  and  round  this  ball 
of  hair  is  wound,  round  and  round,  usually  a  white  turban  with 
a  blue  stripe  through  the  centre.  In  the  chiefs  house  was  a 
collection  of  skulls,  excellent  as  regards  the  number  and  variety. 
The  heads  ranged  from  those  of  elephants  to  palm-civets,  and  I 
doubt  if  there  are  many  museums  which  could  excel  the  collection 
of  monkey  skuUs,  at  least  numerically.  The  chief  enjoyed  the 
reputation  of  having  l)een  a  mighty  Nimrod  in  his  youth,  and  I 
was  informed  that  he  had  shot  practically  every  head  in  the 
collection.  I  noticed  one  splendid  gaur  skull,  three  or  four  fine 
mythun  or  gayal,  several  sambar  and  serow,  also  some  small  heads 
which  I  concluded  must  be  goral.  Game  throughout  the  hills  was 
scarce,  a  matter  not  to  be  wondered  at,  inasmuch  as  every  Chin 
had  a  gun  of  some  sort,  and  in  addition  was  always  trapping  and 
snaring.  I  was  assured  that  the  Goral  heads  had  been  obtained 
in  the  hills,  but  that  now  the  animals  were  very  scarce.  I  had 
no  opportunity  of  verifjdng  at  this  time  the  presence  of  Goral  in 
these  hills,  and  any  attempt  to  do  so  would  have  been  a  matter 
of  considerable  risk  owing  to  the  most  unfriendly  attitude  of  the 
people.  Many  months  later  I  happened  to  be  in  a  Burmese 
village  some  hundred  miles  distant,  but  on  the  confines  of  the 
South  Chin  Hills,  and  thei*e  discovered  in  a  house  the  skull  of  a 
Goral  identical  with  those  above  mentioned.  On  enquiry  from  the 
Burmans  I  leai-ned  that  it  had  been  obtained  from  some  Chinboks, 
another  tribe  of  Chins  near  Loungsh^  in  the  Yaw  countrj-.     As 

*  Commanicated  by  R.  Lydbkkbr,  F.Z.S. 
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the  Burmans  dare  not  venture  into  Chin-land,  they  could  afford 
no  definite  information  beyond  that  the  Chins  had  told  them  that 
there  were  several  of  these  animals  on  a  certain  high  mountain 
now  known  as  Mount  Victoria.  Since  then  several  Goral  have 
l)een  shot  there  by  policemen  on  outpost  and  others. 

During  the  season  of  1896-97  I  visited  the  Arakan  Hill- tracts, 
which  ju'e  merely  a  southern  continuation  of  the  Chin  Hills  into 
the  Akyab  district  of  Arakan.  Here  again  I  came  on  a  skull  and 
a  skin  (the  latter  in  a  very  bad  state  of  pi'eservation)  of  this  Goral. 
This  animal,  from  the  horns  evidently  a  female,  was  shot  in  the 
hills  at  a  place  not  very  far  distant,  and  local  informants  said  that- 
there  were  a  fair  number.  Being  unable  to  visit  the  place  at 
that  time,  I  told  a  friend  of  the  ground,  and  asked  him  to  find 
out  if  what  I  had  heard  was  correct.  He  did  so,  and  came 
across  some  six  animals,  of  which  he  shot  a  couple.  One  of  these, 
owing  to  the  gi'ound,  it  was  impossible  to  recover.  I  sent  a  skull 
for  identification,  and  was  informed  that  it  was  a  Himalayan 
Goral.  I  was  unacquainted  with  the  Indian  Goi'al,  but  from  the 
<lescriptions  in  books  I  was  not  quite  satisfied  that  it  was  the 
same  animal.  Later  on,  while  after  Serow  in  the  Shan  range  of 
hills  to  the  east  of  the  Irrawaddy,  I  was  much  surprised  again 
to  run  across  these  animals.  I  was  still  more  convinced  that 
the  beast  was  not  the  same  as  the  Indian  Goral,  so  much  so, 
that  I  asked  a  friend  to  shoot  an  Indian  Goral  and  send  me  a 
head  and  skin,  which  he  very  kindly  did.  On  comparison  my 
suspicions  were  confirmed.  I  was  then  most  desii*ous  to  procure  a 
s^)ecimen  for  the  British  Museum,  but  luck  was  against  me,  as  it 
was  a  long  time  before  I  ran  across  them  again. 

The  following  are  the  chief  characteristics  of  these  Goral :  — 

General  ybrw.— Goat-like  with  sturdy  limbs.  Horns  ai'e 
present  in  both  sexes  :  those  of  the  female  are  shorter,  thinner, 
aind  not  so  rough  as  those  of  the  mal^.  They  are  generally  almost 
parallel,  i .  e.  only  slightly  divergent,  and  have  a  slightly  backwaixl 
curve.  The  coat  is  modei-ately  long,  close,  and  the  hair  rather 
coarse  ;  there  is  geneiully  a  well-marked  undei-f  ur.  The  mammte 
ai*e  four  in  number. 

General  colour, — A  dark,  more  or  less  rat-giey,  with  an 
admixture  of  longish,  dark,  rufous-tipped  hairs  running  threugh 
the  coat,  but  mostly  on  back  and  upper  surface  of  body.  In  an 
old  buck  the  back,  haunches,  and  upper  portions  of  sides  were 
dark  pepper-and-salt  or  grizzled  grey.  In  a  young  specimen  the 
colour  was  geneiuUy  lighter.  There  is  no  distinct  doi^  stripe  : 
in  a  young  animal  a  very  faint  but  distinct  brownish  line  was 
traceable,  extending  frem  the  nape  to  the  dock,  and  in  the  skin 
of  a  female  also,  when  held  in  a  good  light,  a  darker  brownish 
median  line  could  be  discernetl.  The  coloui*  fades  gi*adually  on 
the  side  to  a  dirty  reddish  white  under  the  abdomen.  The  colour 
about  the  back  of  the  neck  is  a  lighter  grey  than  that  of  the  body, 
and  the  hair  is  longer.  A  distinct  crest  of  longer  hair  of  a 
blackish-brown  colour  extends  from  between  horns  to  liehind  the 
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ears.  The  haii-  surrounding  base  of  bonis  Ls  also  long  and  of  a 
rufous  tint. 

Tbe  face  is  ruddy  brown,  passing  into  gi*ey  on  the  cheeks,  and 
to  a  fainter  and  almost  whitish  colour  around  the  eyes  and  lips. 
Tlie  throat  is  a  yellowish  white.  The  hair  on  the  outer  surface  of 
the  ears  is  rufous ;  whitish  on  the  inner  surface.  The  muffle  is 
black  in  colour  and  naked.  The  tail  is  black  or  brownish  black, 
and  has  a  tuft  of  long  hail*  of  varying  length.  The  colour  of  the 
iris  is  reddish  brown. 

The  Linihs :  Fore  legs, — Outer  aspect  a  dark  brown  or  yellowish 
i-ed  to  just  above  the  knees,  and  this  colour  is  continued  on  the 
posterior  aspect  of  lower  limb  to  hoofs.  The  anterior  aspect  from 
below  the  knees,  or  in  some  cases  just  above  the  knees,  is  a 
yellowish  white. 

Ilhid  Ugs, — Outer  a^)ect  of  thigh  brownish,  the  posterior  aspect 
of  the  hocks  dark  brown,  continuing  down  posteiior  aspect  of  lower 
limb.     The  anterior  aspect  below  the  hocks  is  a  dirty  white. 

Hortis. — Short,  black  in  colour,  conical,  irregularly  ringed, 
especially  at  the  base  in  males.  The  annular  markings  extend 
for  about  three  quarters  of  the  total  length  on  the  posterior  aspect 
of  the  horn ;  they  appeal*  to  be  rubbed  oft*  in  front.  The  horns 
are  set  close,  and  in  some  cases  are  almost  parallel.  For  the  first 
inch  or  so  from  the  base  they  are  straight,  then  curved  slightly 
backwards,  and  are  slightly  divergent  towards  the  tips. 

Measurements  of  Horns, 


1. 


I  inenes 

Right  horn  5 

Left  horn !  4^ 

Girth !  2J 

Between  horn-cores    ...  f 

Between  points    ,  2| 


2. 

3. 

4. 

5. 

inches. 
4 

inches. 
34 

inchos. 
3i 

inches. 

4 

3J 

3i 

A  (broken) 

2i 

;    2 

2i 

n 

J 

i 

J 

n 

1       2i 

2 

Dimensions, 

inches. 

Height  at  shoulder 25  to  27 

(lirth  behind  shoulder    29| 

Length  from  nose  to  tail 50| 

Tail :  average  of  five  specimens 4| 

Tuft :  average  of  five  specimens    2| 

Length  of  ears 3^  to  4  J 

Lengthofhead    10| 

Breadth  across  orbits 4 

Length  of  horns 5 

Girth  of  horns 2^  to  2| 

22* 


indies. 
25  to  27 
27 
50 


10 
3|to3| 

H 
2 
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Distribviion, — So  far  as  is  at  present  known  to  me,  in  the 
localities  noted,  and  at  elevations  above  3500  feet.  These  Goral 
appear  to  be  rather  localised,  and  I  should  say  are  uncommon.  It 
is  reasonable  to  expect,  however,  that  when  a  more  intimate 
knowledge  of  the  higher  ranges  is  gained,  the  distribution  of 
these  animals  may  be  found  to  be  more  extensive. 

These  Goral,  I  believe,  extend  into  Siam  and  are  to  be  found  in 
suitable  places  on  the  Siamese  side  of  the  Thaungyin  Biver,  and 
also  occur,  but  are  more  scarce,  about  the  hills  at  the  headwaters 
of  the  Me- Ping. 

IlabiU, — As  has  been  recorded  in  the  case  of  the  Indian 
form,  these  Goral  live  in  parties  of  four,  six,  or  even  a  dozen. 
They  inhabit  very  steep  ground  and  the  more  precipitous  it  is  the 
better  they  seem  to  like  it.  They  are  never  to  be  found  at  any 
distance  from  rugged,  rocky  ground,  even  though  there  may  be 
forest  near  by.  Tlie  only  time  they  may  be  found  away  from 
dangerous  ground  is  diuing  the  early  hours  of  the  morning  and 
late  in  the  evening,  when  they  graze  on  the  grassy  patches  close 
by.  No  doubt  when  the  sky  ii\  overcast,  as  is  the  case  during  the 
rains,  or  in  the  cold  weather  when  there  is  a  heavy  mist,  they  feed 
much  later.  Apparently  they  are  inclined  to  remain  always  about 
any  favourite  locality.  Their  sight  seems  to  be  extraordinarily 
good,  and  they  appear  to  rely  more  on  this  sense  than  on  smell  or 
hearing.  The  day  is  usually  passed  lying  on  inaccessible  ledges 
of  rock  about  precipices. 

If  a  Goral  is  staHled  it  jumps  up  and  makes  a  shoi-t  sharp 
hissing  or  sneezing  noise,  very  often  repeated  at  short  intervals. 
It  may  be  a  note  of  alarm  or  a  call  to  its  mates,  for  as  sui-e  as 
one  calls,  if  there  are  any  othei-s  about  (and  this  is  generally  the 
case),  it  is  immediately  answered.  In  Burma,  at  least,  these  Goats 
are  not  easily  followed,  unless  by  expert  cragsmen ;  and  in  this 
category  I  do  not  include  myself. 

Goral,  when  standing  about  these  crags,  afford  fairly  easy 
shots  with  high-velocity  rifles,  but  the  recovery  of  a  carcase  is,  as 
a  rule,  by  no  means  an  easy  matter.  The  shikaris  and  followers 
are  generally  anj-thing  but  keen  on  a  trip  down  one  of  these 
precipices,  and  I  for  one  do  not  blame  them.  Though  they  may 
be  adepts  in  woodcraft,  they  cannot  be  anything  like  the  cragsmen 
(hill-shikaris)  met  with  in  the  Himalayas.  Goral -flesh  is  not  at  all 
bad.  From  December  till  May  is  the  best  season  to  hunt  these 
animals,  and  morning  and  evening  is  the  best  time  to  find  them, 
as  they  are  then  gi-azing  or  lying  down  in  places  more  accessible. 

I  sent  specimens  of  the  skin  &c.  of  this  Goral  to  Mr.  Lydekker, 
by  whom  the  animal  has  been  named  after  myself,  Urotrctg^ifs 
evanm. 

I  have  to  thank  Captains  Blakeway  and  Wood,  B.E.,  and 
Mr.  W.  B.  Tydd,  of  the  Burma  Civil  Service,  for  their  kindness  in 
helping  me  in  this  matter. 

Rangoon,  1st  June,  1905. 
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4.  On  the  Mammals  of  Crete.     By  Dorothea  M.  A.  Bate*. 

[  Received  September  6, 1906.] 

The  following  list  of  the  wild  mammals  known  to  inhabit  Crete 
is  based  on  a  small  collection  made  in  the  island  during  a  stay  of 
four  and  a  half  months  in  the  earlier  part  of  last  year  (1904) 
This  includes  only  sixteen  species,  but  it  is  quite  possible  that  a 
species  of  Crocidura  may  have  to  be  addetl  to  the  number,  for 
remains  of  a  Shrew  were  found  in  more  than  one  Pleistocene 
cave-deposit  in  the  western  part  of  the  island,  and  it  is  not 
unlikely  that  it  may  yet  siu'vive.  It  is  probable  that  a  Roedeer 
still  existed  in  the  island  during  the  earliest  historical  times. 
Four  species  seem  to  be  here  recorded  for  the  fii-st  time  from  this 
locality  ;  these  are  Bhhwlophus  /emim-equhium,  R,  hipposideros, 
Micromya  sylvaticus  hayl,  and  Acomya  dimidicUus  minous. 

In  his  work  on  Crete  t  published  in  1869,  M.  V.  Raulin  gives 
a  list  of  thii-teen  species,  amongst  which  is  included  the  Polecat  as 
well  as  the  Beech- Marten  and  Weasel ;  however,  no  specimens 
appear  to  have  been  obtained,  so  that  their  occurrence  may  have 
been  admitted  on  insufficient  evidence  or  as  the  result  of  some 
confusion  with  regard  to  the  other  members  of  the  group. 
Admiral  Spratt  t,  in  describing  the  country  between  Eremopoli 
and  Palaikastro,  mentions  that  Foxes  occur  there ;  but  this  was 
doubtless  a  slip,  for  elsewhere  (vol.  ii.  p.  157),  in  reference  to  the 
safety  of  the  flocks  of  sheep,  he  says  that  "  Crete  has  no  wild 
animals  but  badger  and  weasels  or  martens."  Dr.  Lorenz- 
Libumau  has  wi-itten  at  some  length  on  the  Wild  Goat  of  C*rete ; 
and  in  1903  Major  Ban*ett- Hamilton  described  the  Hare,  and 
noticed  the  Badger  and  Beech-Marten,  at  the  same  time  remai'k- 
ing  on  the  paleness  of  the  specimens  from  this  locality.  The 
same  may  be  said  of  the  Cretan  Hedgehog  and  Rabbit,  but  is  not 
the  case  with  the  Weasel  and  Spiny  Mouse,  which  are  both  richly 
coloiu-ed  forms. 

Crete  has,  in  all  probability,  been  isolated  as  an  island  for  a 
considerable  period,  therefore  it  is  not  surpnsing  to  find  that 
there  are  a  number  of  localiseil  forms  amongst  the  Mammalia. 
Admiral  Spratt,  whose  valuable  researches  were  canned  on  in  so 
many  pai'ts  of  the  Mediterranean,  was  of  opinion  §  that  Crete  was 
connected  in  earlier  times  with  Europe  (including  Asia  Minor), 
and  not  with  the  north  coast  of  Africa  as  tradition  would  have 
us  suppose  I'L  SuessH  would  also  seem  to  link  this  island  i-ather 
with  the  northern  than  the  southern  boundaries  of  the  Medi- 
teri^nean.      The  mammalian  fauna,  iis  well  as  the  recent  land- 

•  Commuuicated  by  Oldfibld  Thomas,  P.Z.S. 
t  Description  Physique  de  I'lle  de  Cr^te,  2  vols.,  Paris,  1869. 
i  Travels  and  Researches  in  Crete,  2  vols.,  London,  1865  (vol.  i.  p.  205). 
^  Op.  eit.  vol.  ii.  pp.  406-10. 
jj  Ibid.  pp.  278-9. 
•i  La  Face  de  la  Terre,  vol.  ii.  p.  713. 
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shelln,  of  the  island  shows  a  decided  preponderance  of  European 
types ;  the  only  suggestion  of  a  North- African  relationship  being 
found  in  the  Wild  Cat  and  perhaps  the  Spiny  Mouse. 

J  should  like  to  take  this  opportunity  to  express  my  thanks  to 
Mr.  Oldfield  Thomas,  who  has  again  most  courteously  given  me 
every  facility  for  working  out  my  collection  in  his  department  of 
the  British  Museum  (Natural  History). 


List  of  Species. 

1.  RHiNOLOPnus  FERRUM-EQUiNUM  Schreb. 

In  the  latter  part  of  March  three  large  Horseshoe  Bats  were 
secured  in  a  cave  close  to  the  sea,  on  the  noith-west  coast  of  the 
island. 

2.  RUIXOLOPHUS  HTPP0SIDER06  Bechst. 

Only  one  specimen  of  this  Bat  was  obtained,  fi-om  a  cave  in  the 
hills  south  of  Khauia.  Neither  this  nor  the  above  mentioned 
species  appears  to  have  been  previously  i^ecorded  from  Crete. 

3.  Myotis  MYons  (Bechst.). 

When  visiting  the  extraordinary  underground  quarry  known 
as  the  Labyrinth,  near  Haghia  Dekka  in  the  south  of  the  island, 
one  of  the  galleries  was  found  to  be  tenanted  by  hundreds  of 
Bats  belonging  to  this  species.  They  were  hanging  from  the 
roof  in  large  clusters  and  became  veiy  noisy  when  approached. 
Four  specimens  were  preserved,  and  these  appear  to  be  somewhat 
smaller  than  examples  from  the  Continent.  These  underground 
galleries  have  evidently  been  inhabited  by  this  species  of  Bat  for 
many  hundreds  of  years ;  their  occurrence  in  the  "  Labyrinth  " 
was  noticed  by  Tournefort  as  early  as  about  1700*. 

4.  MiNIOPTERUS  SCHREIBERSI  (Natt.). 

Two  examples  of  this  species  were  also  pixxiured,  and  several 
others  observed,  in  the  so-called  Labyrinth.  These,  however, 
occurred  singly,  and  in  galleries  other  than  those  occupied  by 
Myotis  myotia, 

5.  ErINACEUS  EUROPiEUS  NESIOTES,  subsp.  n.. 

On  comparing  the  three  specimens  obtained  of  the  Cretan 
Hedgehog,  these  were  found  to  differ  from  all  the  forms  of 
E,  europceus  represented  in  the  British  Museum  collection ; 
therefore  this  island  race  may  be  given  subspecific  rank. 

In  external  characters  it  seems  to  most  closely  resemble 
E,  e.  Ualicus  Barr.-Ham.  t,  from  which  it  may  be  distinguished 
by  its  slightly  smaller  size,  dingy  appearance,  and  the   lighter 

*  See  Raulia,  op.  He.  vol.  ii.  p.  1033. 

t  Auu.  Mttg.  Nat.  Hist.  ser.  7,  vol.  v.  April  1900,  p.  364. 
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colour  of  the  fur.  In  one  specimen  (No.  1 7)  this  is  almost  pure 
white  except  on  the  face,  hands,  and  feet.  The  spines  are  shorter 
and  more  slender,  whilst  both  the  short  and  long  hair  of  the  under- 
parts  is  much  scantier. 

The  following  measurements  (in  millims.)  were  taken  in  the 
flesh  :— 

Head  Tail.      Hind        Ear.      Basal  length 

and  body.  foot.  of  skull. 

No.  9  ( d )  (type)  208         29         40         29  51-5 

No.  17(5)    34         37         28-5        48 

No.  8($)      204         ...         38         265        50-5 

The  skull  differs  from  that  of  E,  e.  itaUcus,  and  resembles  that  of 
E,  e.  roumanicvs  Barr.-Ham.*  in  having  the  frontal  processes  of 
the  premaxillfe  squared  posteriorly,  and  further  these  only  extend 
backward  for  less  than  half  the  length  of  the  nasals. 

In  Crete,  Hedgehogs  are  common  in  the  low  country,  but  were 
not  met  with  in  the  hills.  In  captivity  they  will  eat  oats  freely 
as  well  as  a  more  nntuitil  diet  of  eggs  kc, 

6.  Felis  ocREATAt  AOBiust,  subsp.  n. 

This  species  is  the  chief  exception  to  the  general  European 
appearance  of  the  mammalian  fauna  of  the  island,  being  unmis- 
takably African  in  type  and  belonging  to  the  Felis  ocreata  group^ 
The  two  specimens  obtained  were  bought,  at  different  times,  in 
the  bazaar  at  Khania,  and  therefore  are  unaccompanied  by  any 
measurements  taken  in  the  flesh,  though  they  appear  to  have 
been  lai^e  aud  robust.  In  one  of  these,  No.  35,  the  type,  which 
is  in  summer  coat,  the  average  length  of  fur  on  the  back  is  about 
32  mm.,  while  in  the  other,  No.  36,  evidently  a  winter  specimen, 
the  fur  is  much  thicker  and  longer,  averaging  45  mm.  in  length 
on  the  back,  and  there  is  at  the  same  time  a  corresponding 
difference  in  the  intensity  of  the  markings  of  the  dorsal  region. 

The  Cretan  race  may  be  distinguished  from  specimens  from 
Abyssinia,  the  type  locality,  and  Egypt,  by  their  much  more 
distinctly  marked  stripes,  both  longitudinal  and  transverse,  and 
by  the  greater  number  of  rings,  or  half-rings,  on  the  tail,  which 
is  short.  As  Mr.  de  Winton  has  mentioned  §,  these  markings  of 
the  dorsal  region  are  more  distinct  in  short-coated  specimens ; 
and  on  comparing  them  it  is  found  that  even  the  ^on^-haired 
Cretan  skin  is  more  strongly  marked  than  *Aor<-haired  ones  from 
Abyssinia  and  Egypt  in  the  British  Museum  collection.  The 
same  holds  good  in  the  case  of  a  short-haired  specimen  from 
Machakos  (B.M.  92.12.3.2.),  which  otherwise  somewhat  closely 
resembles  the  skin  in  winter  pelage  from  Crete.  It  may  also 
be    mentioned   that    some  specimens   from    Abyssinia    show   a 

•  Op.  cit.  p.  366. 

t  For  uf<e  of  thin  specific  name  see  Mr.  H.  Schwann,  "  On  Felis  ocreata  and  it» 
Subspecies,"  Ann.  Mag.  Nat.  Hist.  ser.  7,  vol.  xiii.  June  1904,  pp.  421-2. 
From  dypevf,  a  hunter. 
Zoology  of  Egypt  (AiHierson),  London,  1902,  p.  173. 
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tendency  towards  a  sandy  colouring ;  this  is  especially  noticeable 
in  a  skin  from  Zoulla  (B.M.  69.10.24.9.),  in  which  the  trans- 
verse dorsal  bai-s  are  much  broken  up,  causing  a  somewhat 
**  spotty  "  appearance. 

In  the  specimens  from  Crete  the  proximal  portion  of  the  fur  is 
decidedly  dark  over  almost  the  entire  body  ;  this  feature  is  hardly 
noticeable  in  those  from  Abyssinia,  and  is  not  so  strongly  marked 
in  the  examples  examined  from  Egypt.  The  increased  richness 
in  colour  of  the  Cretan  rftce  is  no  doubt  chiefly  due  to  climatic 
influences  :  a  still  further  divergence  in  this  particular  direction 
is  exemplified  by  the  wild  cat,  F.  o.  sarda  Lataste,  from  the  more 
westerly  island  of  Sardinia. 

Hybrids  between  F,  o,  (igrivs  and  the  domestic  cat  of  the  island 
appear  to  be  not  uncommon,  and  this  can  easily  be  accounted  for 
by  the  fact  that  formerly  small  villages  were  often  totally  deserted 
for  a  consideitible  time,  or  possibly  entirely,  during  Uie  insur- 
rections which  occur  so  frequently  in  Crete,  when  the  cats,  as 
well  as  the  villagers,  are  forced  to  take  to  a  life  in  the  hills. 
Skins  of  these  hybrids,  which  are  generally  of  large  size  like  the 
time  wild  race,  may  often  be  seen  hanging  up  in  the  bazaars  at 
Khania  and  Candia. 

F,  0.  agriua  was  recoi-ded  by  Raulin*  as  F,  cattis, 

7.  Meleb  meles  mediterraxeus  Barr.-Ham.  t 

Only  two  immature  specimens  of  this  Badger  were  obtained  ; 
these  came  from  an  eai'th  in  a  rocky  mound,  on  the  crown  of 
which  is  perched  one  of  the  several  monasteries  of  the  Lassethe 
Plain. 

The  local  name  for  the  Badger  is  "Arkalos"  (/ipicaXos) ;  it  is 
plentiful  in  the  island,  and  is  killed  in  some  numbers  by  the 
natives,  the  richer  of  whom  use  the  skins  for  saddle-cloths  and 
for  making  into  purses  <kc. 

8.  MUSTELA  FOINA  BUNITES+,  Subsp.  U. 

Five  skins  of  the  Cretan  Beech-Mai-ten  were  obtained,  and 
have  been  carefully  compared  with  those  of  M,  f.  leucolcichnea 
Blanf.,  fix)m  Turkestan,  with  which  two  specimens  from  Crete, 
already  in  the  British  Museum  collection,  were  formerly  iden- 
tified §.  However,  the  examples  fix)m  these  two  localities  are 
found  to  differ  considerably  and  to  be  easily  distinguishable; 
therefore  it  is  proposed  that  the  island  form  be  known  by  the 
above-given  subispecific  name. 

In  length  and  woolliness  of  coat  M,/,  hunitea  is  intermediate 
between  the  typical  M,  foxiia  and  M,  f,  leiicolachneaj  though  in 
genei-al  appearance  it  most  closely  resembles  the  latter.  From 
this  it  differs  in  its  much  duller  and   more  uniform  colouring, 

•  Op.  clt.  vol.  ii.  p.  1033. 

t  Ann.  Mag.  Nat.  Hist.  ser.  7,  vol.  iv.  pp.  383-4. 

X  From  /Sovvir^.a  dweller  on  hills. 

§  Ann.  Mag.  Nat.  Hist.  ser.  7,  vol.  iv.  Nov.  1899,  p.  313. 
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which  is  partly  cause<l  by  the  slighter  conti^ast  between  the  upper 
and  under  fur  and  by  the  lack  of  any  gloss  on  the  brown  hairs, 
particularly  on  the  paws  and  tail.  The  tail  is  veiy  much  less 
bushy  and  the  fur  shorter,  in  one  specimen  having  an  average 
length  on  the  back  of  25-26  mm.,  while  in  a  skin  from  Vemoe, 
Turkestan  (B.M.  83.4.21.2.),  it  Ls  about  43  mm.  The  size  and 
shape  of  the  throat-patch  seem  to  be  even  more  variable  in  the 
Cretan  race  than  it  is  in  others ;  in  one  example  of  the  former 
(No.  31)  it  is  represented  by  only  a  few  white  hairs  on  either  side 
of  the  throat  close  to  the  fore  legs.  The  following  measurements 
of  the  type  (No.  34)  were  taken  in  the  flesh : — 

Head  and  body  403  mm.,  tail  255,  hind  foot  79,  ear  39.  The 
basal  length  of  the  skull  is  75  mm.,  and  the  zygomatic  breadth 
58  mm. 

It  is  perhaps  worth  noting  that  3/./.  bunites  also  has  much 
closer  and  shorter  fur  and  a  less  bushy  tail  than  the  type  of 
M,  /,  mediterranea  Barr.-Ham.*,  from  Andalucia,  from  which  it 
further  differs  in  colour. 

The  Beech- Maiten  is  common  in  the  island,  both  in  the  low 
ground  and  in  the  hills,  where  it  is  known  to  occur  at  Katharo, 
between  3000  and  4000  feet,  though  probably  its  range  extends 
to  a  much  greater  height  than  this.  It  is  killed  in  some  numbers 
by  the  peasants,  who  bring  the  skins  to  the  larger  port-towns  on 
the  north  coast,  whence  they  are  exported,  chiefly  to  Trieste. 

The  Cretans  call  this  Marten  "  Zouridha  "  {(oupi^a),  by  which 
name  it  is  also  known  in  the  neighbouring  island  of  Karpathost. 

9.    PUTORIUS  NIVALIS  GALINTHIAS,  Subsp.  U. 

Only  two  specimens,  without  skulls  or  measm^ements  taken  in 
the  flesh,  were  obtained  of  this  Weasel,  which  is  of  large  size. 
These  I  have  been  unable  to  identify  with  any  one  of  the  several 
luces  of  Putorius  nivalis  represented  in  the  collection  of  the 
British  Museum.  Therefore  it  seems  necessaiy  to  regard  it  as 
a  local  form,  which  I  propose  to  name  after  the  mythological 
character  changed  into  a  weasel  by  the  Moerae  and  Ilithyiie  at 
the  time  of  the  birth  of  Herakles  +. 

It  was  somewhat  unexpected  to  find  that,  among  all  the  material 
which  I  have  been  able  to  examine,  this  island  race  most  closely 
resembles  in  genei*al  appearance  the  type  (the  only  specimen  in 
the  British  Museum  collection)  of  P,  n.  atlas  Barr.-Ham.  §,  from 
the  Atlas  Mountains,  Morocco.  Also  there  seems  to  be  no  ap- 
preciable difference  in  size  between  these  two  subspecies,  which 
are  amongnt  the  largest  of  those  belonging  to  the  group  of 
Weasels  in  which  the  colours  of  the  upper  and  under  surfaces 
are  sharply  divided. 

•  Ann.  Mag.  Nat.  Hist.  ser.  7,  vol.  i.  June  1898,  p.  442. 

t  "  Karpathos."     Etude  g^loyique  Ac.     Prof.  C.  de  Stefan i,  Dr.  C.  I.  Forsyth 
Major,  ana  W.  Barbey.    Lausanne,  1895,  p.  70. 
1  Ibid.  p.  66. 
§  Ann.  Mag.  Nat.  Hint.  ser.  7,  vol.  xiii.  April  1901-,  p.  323. 
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Considering  the  great  distance  by  which  the  habitats  of  these 
two  forms  are  sepamted,  and  that  a  number  of  other  races  occupy 
the  intervening  and  neighbouring  countries,  the  only  plausible 
explanation  of  such  a  remarkable  likeness  seems  to  be  that  in  this 
we  have  a  striking  case  of  similar  characteristics  independently 
acquired.  This  does  not  seem  so  improbable  when  it  is  remem- 
bered that  among  the  Weasels  variation  acts  only  within  very 
narrow  limits ;  the  chief  points  in  which  differences  occur  being 
in  size,  in  the  line  of  separation  between  the  two  colours,  and  in 
the  presence  and  amount  of  white  on  the  upper  surfaces  of  the 
paws.  In  connection  with  the  Cretan  form  it  may  be  suggested 
that  its  large  size  is,  at  any  rate  partly,  due  to  prolonged  isolation 
in  a  locality  where  food  is  plentiful  and  competition  not  keen, 
owing  to  the  absence  of  Stoats  in  the  island. 

P,  n.  galbUhias  may  be  distinguished  from  P.  n.  ados  by  its 
richer  colouring  and  in  having  only  a  scarcely  peix^ptible  *' pencil " 
of  darker  hairs  at  the  tip  of  the  tail,  which  in  one  of  the  dried 
specimens  measures  89  mm.  exclusive  of  the  terminal  hail's. 
P,  n.  sundce  Barr.-Ham.*,  although  differing  from  these  species 
in  size  and  colouring,  agrees  with  them  not  only  in  the  well- 
defined  line  of  separation  of  the  colours  along  the  flanks,  but  also 
in  having  white  on  the  upper  surfaces  of  the  hind  as  well  as  the 
fore  paws. 

The  colour  of  the  under  side  in  one  of  the  skins  from  Crete 
(No.  33,  d" )  is  dirty  white :  while  in  the  larger  of  the  two  (No.  15), 
the  type,  probably  an  old  male,  this  colour  is  washed  with  huffish 
yellow.  The  "  white  "  extends  in  a  narrow  line  along  the  uppei* 
lips  to  the  base  of  the  nose. 

This  Weasel  is  common  and  frequently  abroad  in  the  da^iiime, 
when  it  may  be  seen  running  along  the  loosely-built  stone  dykes 
which  ai*e  a  noticeable  feature  of  many  parts  of  the  country, 
being  built  for  the  purpose  of  lidding  the  ground  of  some  of  the 
overwhelming  number  of  stones  with  which  it  is  cumbered.  It 
probably  feeds  largely  on  the  lizards  of  various  kinds  that 
abound  in  the  island :  one  day  in  an  olive-grove  at  Phaestos  a 
weasel  was  seen  to  spring  out  of  some  thick  undergrowth  at  the 
edge  of  a  stream  and  seize  a  large  gi'een  lizard  {Lacerta  riridis 
major  Blgr.),  which,  on  becoming  aware  of  my  presence,  it 
hurriedly  carried  off  in  its  mouth. 

It  is  known  to  the  natives  by  different  names  in  different  parts 
of  the  island  :  in  the  west  it  is  called  "  Kalajannou,"  in  the  east 
"  Sinteknaria  "  {trwreKvapia  "t*),  and  in  the  Lassethe  Mountains  a 
modification  of  the  former  term  which  I  neglected  to  make  a  note 
of  at  the  time. 

10.  Mrs  RATTUS  Linn. 

This  Rat  is  found  in  the  {)ort-towns  on  the  northern  coa<»t,  but 

•  Anu.  Majc.  Nat.  Hist.  ser.  7,  vol.  v.  Jan.  1900,  p.  46. 

t  "raXoffviTfri'apiCT,"  accofdiin?  to  Dr.  ForHvtli  Mi\jor,  op.  cit.  p.  63. 


1905.]  MAMMALS  OF  CREl^.  321 

no  specimens  were  obtained  in  the  country,  although  traps  were 
frequently  set  for  them  in  several  localities.  It  is  probably  owing 
to  the  occurrence  in  considenible  numbers  of  a  weasel  that  this 
rat  has  not  spread  and  increased  in  the  interior  of  the  island  as  it 
has  already  done  in  Cyprus. 

11.  Mus  MuscuLus  Linn. 

This  species  like  the  last  does  not,  so  far  as  I  am  aware,  occur 
beyond  the  limits  of  the  larger  towns.  In  connection  with  the 
i*estricted  range  of  this  Mouse,  it  is  interesting  to  note  that  a  form 
of  Micromys  aylvaticu^  is  abundant  in  the  island. 

12.  MiCROMYS  8YLVATICU8  HAYi  (Waterh.). 

Of  all  the  subspecies  of  M,  sylvaticus  recognised  by  Major 
Barrett-Hamilton  in  his  paper  published  in  1900*,  the  specimens 
from  Crete  seem  to  agree  most  closely  with  M,  s.  hfiyi,  though  they 
are,  if  anything,  slightly  smaller.  In  colouring  they  cannot  be 
distinguished  fi-om  the  darker  examples  of  a  series  from  Cintra, 
Portugal,  in  the  British  Museum  collection.  None  of  the  Cretan 
skins  shows  any  sign  of  a  band  of  colour  across  the  whit-e  of  the 
throat.  The  following  are  the  maximum  and  minimum  measure- 
ments of  the  six  specimens  preserved  : — 

Head  and  body  80-88  mm.,  tail  86-89-5,  hind  foot  21-22,  ear 
16-17  ;  total  length  of  skull  25-26. 

This  Mouse,  which  appeai-s  not  to  have  been  previously  recorded 
from  Crete,  is  plentiful  in  the  island  and  easily  trapped.  Two 
specimens,  one  of  which  (No.  11)  is  very  dark,  were  caught  not 
far  from  Khania  in  rocky  ground  close  to  some  patches  of  culti  - 
vated  land  ;  the  remaining  four  are  from  Katharo,  a  small  valley 
in  the  Lassethe  Mountains  nearly  4000  feet  above  sea-level. 

13.  ACOMYS  DIMIDIATUS  MINOtJS  t,  Subsp.  U. 

The  Cretan  Spiny  Mouse,  a  richly  coloured  form  with  fairly 
large  ears  and  tail  equalling  or  exceeding  in  length  the  head  and 
body,  is  evidently  closely  allied  to  A .  dimidiatua.  It  may  be  dis- 
tinguished from  examples  of  this  species  in  the  British  Museum 
collection  from  the  vicinity  of  Aden,  and  one  (somewhat  faded) 
from  Sinai,  the  typical  locality,  by  the  verj'  restricted  area 
occupied  by  the  spines,  which  are  exceptionally  fine  and  have  an 
average  length  of  about  10*5  mm.  Further,  these  are  pigmented 
for  a  greater  distance  from  the  tip  (about  4*5  mm.),  which  gives 
the  spinous  region  a  more  richly  coloured  appearance  owing  to 
the  proximal  and  semi-transparent  portions  of  the  spines  not 
showing  on  the  surface.  The  colours  of  the  upper  and  under 
surfaces  do  not  intergrade,  the  line  of  separation  along  the  flanks 
being  very  sharply  defined. 

•  ''On  Mu*  ttflvaticva  and  its  Allies/'  P.  Z.  S.  1900,  p.  387. 

t  "  Minoiis  "  was  employed  by  the  early  poets  as  equivalent  to  Cretan. 
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The  following  measurements  (in  millimetres)  of  the  three  speci- 
mens preserved  were  taken  in  the  flesh  : — 

SkoU. 


.ndtliy.  T«..  Hind  foot.  E„.     ^X  'ffltt" 

No.    3($)  93          ...  18-5  19         30  15 

No.  12(d)  112          ...  19  18         ...  15 

Nol6($,typel       g^  ^,3  jg  ^9.5  j-.g 
of  subspecies.)  J 

The  three  specimens  obtained  wei-e  trapped  in  the  same  locality — 
in  rocky  ground  close  to  cultivated  land  between  Khania  and 
Suda.  It  was  not  known  to  any  of  the  natives  questioned  on  the 
subject.  This  discovery  of  an  A  corny 8  in  Crete  is  interesting, 
being  an  extension,  in  a  somewhat  unexpected  direction,  of  the 
recorded  i-ange  of  the  genus. 

14.  Lepus  europ^us  creticus  Barr.-Ham. 

This  Hare  was  described  in  1903  by  Major  Barrett- Hamilton* 
but  as  no  measurements  accompanied  the  four  skins  received  by 
him,  the  following  dimensions  of  a  single  example  (a  S  ),  taken 
in  the  flesh,  may  be  of  interest : — 

Head  and  body  514  mm.,  hind  foot  123,  ear  102.  The  basal 
length  of  the  skull  is  71  mm. 

Hares  are  found  all  over  the  island,  even  near  the  summit  of 
Mount  Ida,  which  attains  a  height  of  over  8000  feet,  where 
Admiral  Spratt  mentions  t  having  disturbed  a  number  out  of 
their  "  forms  "  in  the  open  snow.  The  same  author  remarks  that 
those  seen  on  Mount  Ida  "  seeme<l  to  be  a  smaller  species  than 
the  Hare  of  the  lowlands."  Unfortunately  no  specimens  were 
obtained  from  this  locality,  so  that  this  observation  still  awaits 
confirmation. 

Of  late  a  close  season  has  been  instituted  in  the  island,  and  the 
Hare  is  among  the  number  of  species  so  protected.  It  was 
recorded  by  Raulin  X  under  the  name  of  L.  tiniiclus. 

15.  Oryctolaous  cunicllus  cnossius  §,  subsp.  n. 

Til  is  Rabbit  is  paler  and  decidedly  more  uniformly  grey  in 
colour  than  the  typical  form  ;  this  lightness  is  partly  caused 
by  the  paleness  of  the  reddish  area  on  the  back  of  the  neck,  which 
more  or  less  aflfects  the  greater  part  of  the  dorsal  region,  and 
further  by  the  absence  of  a  markedly  dark  ring  between  the 
smoky  grey  of  the  proximal  portion  of  the  hairs  and  the  sub- 
terminal  light  band. 

In  the  one  specimen  preserved  (a  J  ),  which  lived  for  some 
months  in  the  Zoological  Society's  Gaixlens,  the  hind  paws  are 

•  Anil.  Mag.  Nat.  Hist.  ser.  7,  vol.  xi.  Jan.  1903,  p.  126. 

t  Op.  cit.  vol.  i.  p.  13. 

J  Op.  cit. 

\  *'  Cnossius  "  was  employed  by  the  early  poets  m  equivalent  to  Cretan 
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almost  entirely  white,  and  its  dimensions,  taken  in  the  flesh,  are 
as  follows : — 

Head  and  body  341  miu.,  tail  65,  hind  foot  82,  ejir  70 ;  weight 
2  lbs.  f  oz.    The  skull's  greatest  length  75  mm.,  basal  length  57*5. 

It  seems  curious  that  this  Rabbit  does  not  occur  on  the  main- 
land of  Crete,  and  I  have  found  no  record  of  its  having  done  so 
formerly.  Raulin  wrote  *  of  it  as  being  very  plentif  id  in  the . 
small  islands  off  the  coast,  and  a  man  who  brought  me  three  from 
Dhia,  off  Candia,  said  that  it  is  still  found  there  in  considei-able 
numbers. 

16.  Capra  ^egagrus  cretensis  Lorenz-Libumau  t. 

The  Cretan  Wild  Goat  has  been  known  from  very  early  times, 
and  has  doubtless  acquired  an  added  interest  on  account  of  the 
legend  of  Zeus'  upbringing  on  Mount  Ida  by  the  goat  Amalthea. 
It  is  still  found  in  the  three  main  mountain  masses  of  the  island — 
the  Aspro  Vouno,  Mount  Ida,  and  the  Lassethe  Mountains.  One 
skin,  that  of  a  cJ,  was  forwarded  to  me  in  the  spring  of  the 
present  year  (1905),  it  having  been  obtained  during  the  winter 
in  the  Sphakia  district.  The  horns  indicate  an  animal  of  eight 
years  old,  and  measure  605  mm.  along  the  front  curve,  while  the 
circumference  at  the  base  is  175  mm.  Tlie  greatest  length  of 
horn  given  by  Dr.  Lorenz-Libumau  +  for  this  subspecies  is  81  cm. 
(810  mm.),  this  being  in  a  seven-year  old  specimen  presened  in 
the  Vienna  Museum. 


November  28,  1905. 
Dr.  Henry  Woodward,  F.R.S.,  Vice-President,  in  the  Chair. 

Mr.  J.  T.  Cunningham,  M.A.,  F.Z.S.,  exhibited  some  photo- 
gi-aphs  of  a  Horse  bearing  structures  tliat  he  interpreted  as 
incipient  horns,  and  made  the  following  remarks : — 

The  peculiarity  of  the  horse  represented  in  these  photographs 
was  described  by  Di\  G.  W.  Eustace,  of  Arundel,  before  the 
Linnean  Society  in  1903.  The  horse,  the  name  of  which  is 
"  Domain,"  was  then  in  the  stables  of  Mr.  Alfred  Day  at  *  The 
Hermitage'  near  Arundel,  and  was  still  there  when,  by  the 
kindness  of  Mr.  Day,  these  photographs  were  taken  for  me  in 
October  last.  A  few  other  similar  cases  have  been  recorded,  but 
the  pedigree  of  Domain  contains  no  individuals  which  are  known 
to  have  possessed  the  peculiarity,  and  it  appears  therefore  to  be 
a  new  variation,  not  a  result  of  reversion  or  heredity. 

Dr.  Eustace's  paper  was  illustrated  by  plaster  casts  of  the  fore- 
head of  Domain  which  are  now  in  the  Natural  History  Museum, 
and   Dr.  Ridewood  has   presented  to  the  Museum  the  frontal 

•  Op.  cit.  vol.  i.  p.  253. 

t  *  Die  Wildzie^en  der  Griechisclien  Inseln  &c.,*  1889. 

X  Op.  cit.  p.  24. 
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portion  of  the  skull  fixjin  another  case  whose  liistoiy  i8  unknown. 
•  Domain  *  was  stated  to  be  five  years  old  in  1 903,  so  that  he  was 
seven  yeai*s  of  age  when  the  photographs  were  taken. 

The  horns  are  about  |  inch  in  length,  the  left  slightly  larger 
than  the  right.  Tliere  can  be  no  doubt  that  they  are  outgrowths 
of  the  frontal  bone.     They  are  covered  by  noiiual  skin  and  hair. 


Mr.  Fmnk  Slade,  F.Z.S.,  showetl  tliree  photogmphs  of  the 
Sea- Anemone  (AneTnonia  sulcata),  which  had  been  ^ken  from 
life  in  the  Horniman  Museum  at  Forest  Hill,  in  the  process  of 
division.  The  first  photograph  showed  the  Anemone  at  rest  after 
having  made  the  initial  tear  in  the  body- wall.  The  second  showed 
the  animal,  two  days  later,  straining  to  increase  the  tear,  whilst 
the  third,  taken  after  an  interval  of  sixteen  days,  showed  the 
division  completed.  

Mr.  Douglas  English  exhibited  and  made  remarks  upon  a 
living  albino  Field- Vole  (Microtua  ap'estis)  which  had  been 
captured  last  July  in  Wales. 

Mr.  G.  A.  Boulenger,  F.R.S.,  exhibitetl  a  living  Lizard,  Lacerta 
miiralis,  from  Brozzi,  province  Florence,  which  he  had  received 
from  Dr.  A.  Banchi,  through  the  nietliation  of  Dr.  J.  de  Bedriaga, 
O.M.Z.S.  The  lizanl  belonged  to  the  t^-pical  form  of  the  Wall- 
Lizard,  but  was  remarkable  for  its  black  coloration,  above  and 
below.  Melauistic  forms  of  the  Wall- Lizard  were  well  known  on 
small  islands  in  the  Mediterranean,  but,  so  far  as  Mr.  Boulenger 
was  awai*e,  no  black  specimen  had  ever  been  recorded  from  the 
mainland.  The  scales  across  the  body  numbered  58  and  the 
lamellai'  scales  under  the  fourth  toe  25  in  the  specimen  exhibited ; 
these  two  numbers  being  sufficient  to  distinguish  the  Brozzi 
lizard  from  the  melanistic  insulai's  previously  describe*!. 


Capt.  Albert  Pam,  F.Z.S.,  made  some  remarks  on  a  living 
specimen  of  the  Violet-cheeked  Humming-bird  (Petasophora 
iolota)  which  he  had  recently  brought  home  from  Venezuela  and 
presented  to  the  Society's  Menagerie.  He  also  gave  a  general 
account  of  the  habits  of  these  birds,  as  observeil  by  him,  in  a  wild 
and  captive  state,  aiul  notes  on  theii*  management  and  feeding 
while  in  confinement.  

Mr.  W.  R.  Ogilvie-Gmnt,  F.Z.S.,  sent  for  exhibition  a  named 
set  of  the  Birds  collected  in  Japan  by  Mr.  M.  P.  Anderson  in 
connection  with  the  Duke  of  Bedfoiil's  Exploration  in  Eastern 
Asia.  No  new  species  were  discovei-ed,  but  several  of  the  spe- 
cimens were  of  special  interest  as  illustrating  stages  of  plumage 
not  represented  in  the  Bntlsh  Museum. 
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The  following  pajwrs  were  read  : — 

1.  C'olour  Evolution  in  Quereza  Monkeys. 
By  R.  Lydekker. 

[Received  November  7, 1905.] 
(Text-figures  54-58.) 

An  interesting  example  of  the  pi'ogi-essive  evolution  of 
specialised  features  in  cx)loming  (if  we  may  thus  term  com- 
binations of  black  and  white)  is  afforded  by  the  black  and  black- 
and-white  African  long-haired  monkeys  included  in  the  genus 
ColobttSf  and  which  may  l)e  collectively  designated  Guerezas, 
although  the  name  "  guereza  "  refers  properly  only  to  the  North- 
east African  representative  of  the  group. 

Beginning  at  one  end  of  the  series,  we  have  the  Black  Guereza 
{Cololma  sata^ms),  of  Wast  Africa,  which,  as  shown  in  text-fig.  54, 

Text -fig.  54. 


Hlack  Guereza  {Colobua  satanas). 

is  wholly  black  with  tufts  of  long  hair  on  each  side  of  the 
face  and  throat,  a  pointed  crest  on  the  crown  of  the  head,  and 
the  long  tail  short- haired  from  base  to  tip.  Following  on  this  we 
may  take  a  variety  of  the  Mantled  Guereza  from  East  Central 
Africa  which  I  have  recently  described  as  Colohus  paUicUus  cottoni, 
in  which  the  face-tufts,  chin,  and  narrow  pendent  tufts  of  long 
hair  on  the  shoulders  are  white,  Avhile  the  terminal  half  of  the 
tail  is  gi*ey  with  a  white  tip,  which  shows  a  slight  tendency  to 
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expand  into  a  brush.  A  fui'ther  development  is  exhibited  by  the 
typical  form  of  Colobus  paUiatiis  (text-fig.  55),  fiom  British  East 
Africa  and  the  neighbouring  districts,  in  which  the  two  lateral 
white  face-tufts  are  connectecl  by  a  white  band  acix)ss  the  bi'ow, 
while  the  shoulder- tufts  are  of  considerably  larger  size,  a  small 
whitish  patch  beneath  the  tail  occupies  the  perineal  region,  and 
the  tail  has  its  terminal  third  whitish,  the  middle  third  grey,  and 
the  remainder  black.  A  nearly  allied  type  is  found  in  the  form 
of  the  Mountain  Guereza  {C.  ruicenzorii\  of  the  Ruwenzori  dis- 
trict, in  which  the  white  j)erineal  patch  has  assumed  much  larger 
proportions,  although  the  extreme  tip  of  the  tail  is  alone  greyish  ; 
the  latter  feature  placing  the  specias,  so  far  as  the  colouring  of 
this  appendage  is  concerned,  next  to  the  Black  Guereza. 

Text-fig.  55. 


Mantled  Guoi-eza  (Colobus  pulfiafus). 


From  the  three  foregoing  black-and-white  forms  there  is  an  easy 
transition  to  Sharpe's  Guereza  (C.  sharper),  of  Nyasaland,  in  which, 
as  shown  in  text-fig.  56,  p.  327,  the  white  brow-band,  face-,  throat-, 
and  shoulder- tufts  have  become  very  long  and  pi-onounced,  the 
hairs  of  the  last  hanging  down  the  outer  side  of  the  fore-liml>s. 
Moreover,  the  white  terminal  third  of  the  tail  has  developed  a  dis- 
tinct tuft,  not  dissimilar  in  relative  size  and  form  to  that  of  a 
lion's  tail.  A  step  still  fui-ther  in  advance  is  taken  by  thetj^ical 
Guereza  (C\  guereza)  of  Abyssinia  and  North-east  Africa  generally. 
In  this  handsome  monkey  the  white  shoulder-tufts  extend  back- 
wards to  form  a  long  mantle,  falling  down  each  side  of  the  body 
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Text-fig.  56. 


Sharpens  Guereza  {Colohus  sharpei). 
Text-fig.  57. 


White- tailed  Guereza  {Colohus  caudatus). 
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and  uniting  on  the  lower  part  of  the  back.  The  culmination  of 
this  type  of  coloration  is  formed  by  the  White-tailed  Guereza 
{C.  ccmcUUtia,  or  alhoccmdatua  as  it  ought  to  have  been  called)  of 
the  Kilimanjaro  district  and  other  parts  of  Eastern  Africa.  Here, 
as  we  see  from  text-fig.  57,  the  beautiful  pendent  white  mantle 
has  become  still  longer,  and  the  tail,  which  is  wholly  white  except 
for  a  very  small  length  at  the  root,  is  clothed  with  long  pendent  hair 
comparable  to  the  "  flag  "  of  a  setter ;  the  cheek-  and  throat- tufts, 
however,  have  been  completely  lost,  so  that  the  head  is  wholly 
short-haired,  with  the  face  and  throat  white. 

The  difference  between  the  species  last-named  and  the  Black 
Guereza  in  the  matter  of  colouring  is  enormous,  and  yet  the 
transition  from  the  one  to  the  other  in  this  respect '  is  almost 
complete.     In  the  case  of  the  white- tailed  species  the  excessive 

Text-fig.  58. 


White-thighed  Guereza  {Colohu9  vellerotus). 

length  of  the  white  hair  forming  the  mantle  and  the  tail-fringe 
appears  to  have  been  evolved  in  order  to  render  the  creature  as  in- 
conspicuous as  possible  amid  the  long  pendent  greyish-white  lichens 
which  clothe  the  branches  of  the  trees  of  an  East  African  forest. 
The  evolution  of  such  a.  type  is,  of  course,  easy  to  comprehend  ; 
but,  as  in  so  many  other  cases,  the  difiSculty  comes  in  with  regard 
to  the  purpose  of  the  coloration  in  the  intermediate  types  con- 
necting this  species  with  the  Black  Guereza.  What  purpose  do 
these  incipient  attempts  at  the  development  of  a  pied  coat  serve  ? 
The  line  of  evolution  culminating  in  the  white-tailed  species  by 
no  means,  however,  brings  us  to  the  end  of  the  modifications  in  the 
colour  and  local  development  of  the  hair  in  this  group  of  monkeys, 
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for  the  West  African  White-thighed  Guereza  {C,  vellerosus)^  text- 
fig.  58,  appears  to  exhibit  a  kind  of  retrograde  development  in 
these  respects.  The  body,  for  instance,  has  entirely  lost  the  mantle 
of  long  white  hair  and  the  tail  its  white  "  flag,"  while  the  white  of 
the  perineal  pat<;h  has  spread  on  to  the  hinder  and  outer  sides  of 
the  thighs.  In  this  case  we  find,  indeed,  a  practical  reversion  to 
the  type  of  the  Blade  Guereza,  with  the  exception  that  the  band 
on  the  foreheadf  the  sides  of  the  face  and  throat,  the  thighs,  and 
Almost  the  whole  of  the  tail  have  become  white,  while  the  long 
hair  has  entirely  disappeared  from  the  face. 

That  the  colouring  and  special  development  of  the  long  hair  in 
the  White-tailed  Guereza  form  a  protective  modification,  there 
seems  to  be  little  doubt.  Whether,  however,  the  coloiw-phases 
and  hair-growth  in  the  other  forms  are  of  a  protective  nature,  or 
are  merely  due  to  what  is  commonly  called  sexual  selection,  must 
be  left  for  those  to  decide  who  have  the  opportunity  of  seeing 
these  beautiful  monkeys  in  their  native  haunts. 


2.  The  White-maned  Serow.     By  R.  Lydbkker. 

[Received  November  11, 1906.] 
(Plate  VIU.*) 

In  1888  the  very  appropriate  name  of  NemorhoBdua  argyrochcetea 
Was  bestowed  by  the  Rev.  P^re  Heude  t  on  a  large  and  strikingly 
coloured  species  of  Serow  inhabiting  the  mountains  of  Central 
-China  in  the  neighbourhood  of  Che-kiang  in  the  Upper  Yang-tse- 
kiang  district.  Later,  a  fuller  notice,  with  a  figure  of  the  skuU, 
was  given  by  the  same  writer  t;  while  in  1890  Dr.  A.  Henry  § 
contributed  a  note  on  skins  of  the  species  which  had  come  under 
his  notice  while  in  China.  Hitherto,  however,  so  far  as  I  am 
aware,  no  coloured  figure  of  the  entire  animal  has  appeared; 
and  since  the  colouring  is  of  a  very  remarkable  and  striking  type, 
fiomewhat  different  from  that  of  the  ordinary  Serow,  I  think  the 
opportunity  ought  to  be  taken  of  remedying  this  deficiency. 

This  opportunity  has  heen  afforded  by  the  recent  addition  to 
the  Collection  of  the  British  (Natural  History)  Museum  of  a 
mounted  male  specimen  of  this  Serow  and  of  the  Tibetan  Takin 
(Budorcas  taxicolor  tibetana).  They  were  acquired  by  Rowland 
Ward,  Ltd.,  from  a  French  dealer,  by  whom  they  were  stated  to 
have  come  from  Tibet;  but  I  should  think  that  Sze-chuen,  or 
thereabouts,  is  more  probably  their  place  of  origin,  unless,  indeed, 
the  Serow  was  procured  still  farther  east.  The  two  are,  I  believe, 
the  first  representatives  of  their  respective  kinds  ever  received  in 
fingland,  and  it  is  quite  probable  that  in  the  case  of  the  Serow 
this  statement  may  be  extended  to  European  museums  in  general. 

*  For  explanation  of  the  Plate,  tee  p.  331. 

t  M^m.  Hist.  Nat.  Enip.  Chinoia,  vol.  ii.  p.  4,  note  (1888). 

i  T.  c.  p.  228,  pi.  xxxi.  (1890). 

3  Proc.  Zool.  Soc.  London,  1GH90,  p.  08. 
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In  his  note  of  1890,  Dr.  Henry  described  the  White- maned 
Serow  as  being  as  tall  as  a  cow,  and  employed  by  the  natives  of 
Central  China  for  riding  and  as  a  beast  of  burden.  This,  I  think, 
is  somewhat  exaggerating  matters  (unless  a  very  small  breed  of 
cattle  is  referred  to),  and  a  good-sized  donkey  would  seem  to  be  a 
better  standard  of  comparison.  Although,  from  the  circumstance 
that  the  skull  still  retains  the  last  two  premolars,  and  therefore 
indicates  an  animal  not  yet  fully  mature,  it  is  possible  that  the 
specimen  in  the  Museum  does  not  quite  represent  the  full  height 
attained  by  the  species,  yet  it  certainly  cannot  fall  veiy  short  of 
this,  and,  as  mounted,  the  skin  indicates  an  animal  only  about 
three  inches  taller  than  the  ordinary  Himalayan  or  (as  it  may 
well  be  called)  Black-maned  Serow. 

The  general  build  and  type  of  coloration  approximate  to  those 
of  the  last-name<i  animal,  although  in  two  respects  there  are 
marked  peculiarities  in  the  matter  of  colouring.  The  horns  are 
small  and  very  thickly  ringed  for  more  than  half  their  length, 
differing,  I  think,  in  these  respects  to  some  extent  fi*om  those  of 
the  Himalayan  animal,  although,  on  account  of  the  immaturity 
of  the  Museum  specimen,  I  cannot  be  confident  on  these  points. 
The  ears  certainly  appear  to  be  larger,  but  here  again  it  is  difiicult 
to  say  that  there  may  not  have  been  shrinkage  in  the  mounting 
of  the  Himalayan  specimens. 

The  general  colour  of  the  upper-parts  is  mingled  black  and 
white,  but  the  face  and  outer  surface  of  the  ears  are  blackish 
brown,  with  an  admixture  of  chestnut  hairs  on  the  upper  part  of 
the  forehead  and  the  sides  of  the  upper  lips.  The  insides  of  the 
ears  and  part  of  the  muzzle  are  white,  but  the  white  area  on  the 
latter  is  of  much  smaller  extent  than  in  the  Himalayan  species, 
being  confined  to  the  margins  of  the  upper  lips,  although  wider 
on  the  lower  lips,  whence  it  extends  as  a  streak  on  the  sides  of  the 
jaws.  A  lai'ge  patch  on  the  throat,  another  on  the  chest,  and 
the  whole  mane  are  dirty  white.  On  the  other  hand,  the  lower 
portion  of  the  buttocks,  the  whole  hind  limb  (except  a  light 
streak  inside),  and  the  middle  third  of  the  tail  are  bright  mahogany 
or  ferruginous  red.  The  fore  legs  from  the  knees  downwards, 
and  to  some  extent  on  their  inner  and  outer  sidas  above  the 
latter,  aie  of  a  lighter  and  more  chestnut- red. 

The  upward  extension  of  the  red  of  the  legs  and  its  deeper  tone 
are  features  of  this  species  as  contrasted  with  the  Himalayan  and 
Sumatran  8erows,  which  are  best  regjirded  as  varieties  of  one 
species,  the  latter  distinguished  by  the  legs  being  chestnut  in  place 
of  wholly  white.  It  appears,  however,  that  in  some  cases  the 
Sumatran  Sei*ow  has  the  mane  white,  as  in  the  present  animal. 

The  prevalence  of  bright  red,  reddish  yellow,  and  yellow  in  the 
4,*olouring  of  mammals  of  the  West  Til)etan  province,  as  exemplified 
by  Rhinopitheciis  roxellana*,  Budoi'cas  taxicolor  tihetana,  and  the 
present  species,  is  very  remarkable,  and  stands  in  nee<l  of 
explanation. 

The  skull  l)elonging  to  the  same  individual  as  the  skin  is  in  a 
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somewhat  damaged  condition,  having  a  large  portion  of  the 
parieto-frontal  region  cut  away,  and  also  lacking  the  nasal  and 
premaxillary  bones ;  it  still,  however,  serves  as  a  basis  of  com- 
parison between  the  present  species  and  y,  buhalinus.  The  third 
and  fourth  milk-molars  are  still  retained,  the  second  premolar  is 
just  piercing  the  gum,  and  the  third  molar  has  its  summits 
slightly  abraded  by  wear.  The  animal  may  therefore  be  con- 
sidered to  have  been  sub-adult  at  the  time  of  its  death,  and  may 
perhaps  have  not  quite  attained  its  full  stature. 

As  it  is,  the  skull  is  fully  as  large  as  that  of  an  aged  individual 
of  iV.  bubalinttSf  but  appears  to  have  been  of  a  relatively  broader, 
deeper,  and  shorter  type,  although  from  its  imperfection  I  cannot 
be  sure  on  all  these  points.  The  palate  is,  however,  evidently 
wider,  the  interval  between  the  bases  of  the  second  molar  being 
about  a  quarter  of  an  inch  more  than  in  the  Himalayan  species. 
The  basioccipital  and  basisphenoidal  rostrum  is  also  markedly  wider 
and  more  tapering,  with  less  prominence  of  the  anterior  tubercles 
for  muscular  attachment,  which  are,  however,  much  larger. 

Perhaps  the  most  important  distinctive  feature  of  the  skull  of 
the  white-maned  species  is  the  much  greater  backward  extent  of 
the  nasals  on  to  the  frontal  region,  in  consequence  of  which  the 
fronto-nasal  suture  is  situated  only  a  short  distance  in  front  of  the 
vertical  line  formed  by  the  anterior  border  of  the  orbit,  instead 
of  very  considerably  in  advance  of  the  same.  The  pit  for  the 
face-gland  also  occupies  nearly  the  whole  extent  of  the  lachrymal 
bone,  instead  of  leaving  a  large  flat  siirface  along  the  upper 
border  of  the  same.  The  palatine  bones  likewise  extend  much 
further  forward  on  the  palate,  so  that  the  palato- maxillary 
foramina  are  situated  on  the  line  of  the  hinder  lobe  of  the  first 
molar  instead  of  opposite  the  cleft  between  the  two  lobes  of  the 
second  tooth  of  the  same  series. 

EXPLANATION   OP  PLATE  VIII. 

The  Mliite-maDed  Serow  {Nemorkadtu  argjfrochmte*)^  from  the  specimen 
in  the  British  Museam. 


3.  The  Duke  of  Bedford's  Zoological  Exploration  in  Eastern 
Asia. — I.  List  of  Mammals  obtained  by  Mr.  M.  P. 
Anderson  in  Japan.     By  Oldfield  Thomas,  F.R.S.* 

[Received  October  9, 1906.] 

(Plate  IX.t) 

As  I  announced  at  the  last  Meeting  of  the  Society,  our  President, 
His  Grace  the  Duke  of  Bedford,  E.G.,  has  consented,  in  order  to 

*  [The  complete  accoant  of  the  new  species  described  in  this  communication 
appears  here ;  bnt  as  the  names  and  preliminary  diagnoses  were  published  in  the 
'Abstract,'  such  species  are  distiuiniished  here  by  the  name  being  underlined. — 
Editor.] 

,t  For  explanation  of  the  Pkte,  see  p.  363. 
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further  the  cause  of  zoological  exploration,  to  bear  the  cost  of  a 
collector  working  systematically  through  the  islands  of  the  Far 
East,  and  I  now  have  to  give  an  account  of  the  Mammals  obtained 
by  that  collector — Mr.  Malcolm  P.  Anderson — in  Japan,  where 
he  has  begun  his  labours. 

The  selection  of  Japan  for  the  first  field  of  Mr.  Anderson's  work 
was  almost  a  necessity,  for  practically  nothing  has  been  done 
with  regard  to  the  Mammalogy  of  that  country  since  the  time 
of  Siebold  and  Burger,  whose  collections  resulted  in  Temminck*s 
great  work  of  1842-45,  while  authentic  modem  specimens  of  the 
species  then  described  were  necessary  before  any  further  progress 
could  be  made.  It  is  true  that,  by  the  liberality  of  the  Leyden 
Museum,  typical  specimens  of  most  of  Temminck's  species  were 
distributed  to  many  European  museums,  our  own  National  Museum 
receiving  a  very  complete  set,  but  these  specimens,  60  to  70  years 
old,  are  all  naturally  much  deteriorated  by  exposure  to  light,, 
while  scarcely  any  of  them  have  any  more  exact  locality  recorded 
than  "Japan." 

Under  these  circumstances  no  words  can  express  the  value  of 
the  fine  series  of  specimens  obtained  by  Mr.  Anderson,  who  has 
proved  himself  a  most  successful  collector,  and  one  well  able  to  do 
full  justice  to  the  liberality  of  our  President.  The  specimens, 
which  are  of  all  classes,  after  being  exhibited  before  the  Society, 
are  to  be  transferred  by  His  Grace  to  our  National  Museum,, 
where  they  will  be  most  gratefully  appreciated. 

Mr.  Anderson  landed  at  Yokohama  in  July  1904,  and  began 
collecting  at  once  in  Hondo  (Central  and  North),  and  made  two 
trips  to  Hokkaido  in  September  and  November. 

Later  he  went  to  the  two  large  southern  islands,  Shikoku  in 
March  1905,  and  Kiushiu  in  April  and  May,  the  specimens  from 
this  latter  being  particularly  valuable,  as  the  Dutch  Factory,  from 
which  the  Leyden  Museum  obtained  its  materials,  was  situated  at 
Nagasaki,  at  the  south-eastern  comer  of  the  island. 

Lastly,  Mr.  Anderson  visited  the  Oki  group  of  islands,  to  the 
north  of  Southern  Hondo,  and  Tanegashima,  south  of  Kiushiu, 
while  his  brother,  Mr.  Robert  Anderson,  went  to  Yakushima^ 
still  further  south.  The  specimens  from  these  separate  island 
collections  1  have  included  in  an  Appendix  to  the  paper. 

In  all,  the  mammals  referred  to  in  the  present  communication 
number  about  600  examples,  belonging  to  50  species  and  sub- 
species. Of  these  I  have  found  it  necessary  to  give  new  names 
to  twelve,  besides  describing  one  new  Shrew  discovered  by 
Mr.  Hawker  in  1903.  The  fine  new  Marten,  Mustela  melampua 
bed/ardi,  now  figured,  but  described  last  session,  is  also  to  be 
credited  to  Mr.  Anderson  s  collection. 

As  yet  I  am  chary  of  making  any  general  conclusions  about 
the  mammal-fauna  of  Japan.  It  is,  however,  evident  from  this 
collection  that  there  is  little  faunistic  difference  between  Shikoku, 
Eliushiu,  and  the  main  southern  portion  of  Hondo,  but  that  a 
number  of  species  do  not  extend  into  the  north  of  Hondo,  where 
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such  species  as  occur  are  sometimes  subspecifically  different  from 
those  of  the  south.  Hokkaido,  of  course,  is  very  different  from 
Hondo,  and  the  occurrence  there  of  such  typically  Japanese  species 
as  Micromys  specio^us  and  geisha  is  somewhat  unexpected ;  possibly 
they  are  comparatively  recent  introductions,  even  though  in  each 
case  subspecifically  separable  from  their  Hondo  relatives. 

The  foUowing  is  a  list  of  the  species  obtained  in  each  of  the 
four  islands  refeiTed  to : — 

Hokkaido : 

Sciurus  vulgaris  orieniis, 

MtLS  nortjegicus, 

Micromys  speciasus  ainu,  geisha  hokkaidi, 

Evotomys  mikado^  bedfordim. 

Lepiis  timidus  ainu, 

Hondo : 

Pipistrellus  abra^nus. 

Sorex  shinto,  hawkeri. 

Crocidura  dsi-nezumi  chisai, 

Chimarrogale  platycephala. 

Mogera  wogura. 

Urotrichus  talpoides  pUirostris. 

Cants  hodophylax, 

Nydereutes  viverrinus. 

Mvsiela  melampus  hedfordi. 

Putorius  it€Usi. 

Petaurista  leucogenys, 

Sciuropterus  momonga  amygdcUi, 

Sdunis  lis. 

Mus  taiiezumij  molossimbs, 

Micromys  speciosus,  geisha, 

Microtus  monteheUi. 

Evotomys  (Craseomys)  aitdersoiii. 

„         (Phatdomys)  smithii. 
Lepiis  brachyurus. 
Sus  leiAComystax. 
NemorhcedtLS  crispus, 
Cervus  sika. 

Shikoku : 

Macacus  fuscatus, 

Crocidura  dsi-nezumi, 

Mogera  wogura  kobece. 

Urotrichus  talpoides. 

Putorius  itcUsi. 

Meles  anakum^i. 

Micromys  speciosuSf  geisha,  minutus  japonicus. 

Evotomys  (Phatdomys)  smithii, 

Lepus  brachyurus. 
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Kiunhiu : 

Rhinolophus  ferrum-equinum  nippon, 

Myoti8  macrodactylus,  naitereri  hombinus. 

Miniopt€7'U8  sckreibersi  japonicp. 

Crocidura  cc^rulea,  dsi-nezumi, 

Urotrichits  talpoidea. 

Muatda  melampua, 

Putorius  itatsi, 

Meles  anakuma. 

Petaurista  leivcogenys, 

Micr(nny8  speciostis,  geisha,  mimUus  japonicw. 

Microtia  montebellL 

Evoiomya  (Phatdomya)  smithii, 

Lepua  brachyurus. 

In  order  to  focus  so  far  as  possible  the  existing  information 
about  the  mammals  of  Japan,  I  have  prepai*ed  the  following 
resu/me  of  the  literature,  which,  apart  from  Temminck's  fine  work, 
is  of  a  very  fragmentary  character. 

1824.  Siebold,  G.  T.  de.     Spicilegia  Faun.  Japon.,  in  Dissertatio 
Hist.  Nat.  Japon.  p.  13. 
Description  of  ^^Myoxua  lineatus'* — a  TamiaSj  from  Hokkaido. 

1842-45.  Temminck,  C.  J.  Mammalia  of  P.  F.  de  Siebold's 
*  Fauna  Japonica,'  pp.  1-60,  pis.  i.-xxx. 

A  complete  account  of  the  Fauna,  as  known  from  the  col- 
lections sent  by  Messrs.  Siebold,  Burger,  and  other  Dutch 
naturalists  to  the  Leyden  Museum. 

One  of  the  finest  and  most  complete  faunistic  works  ever 
published.  Up  to  1904,  that  is,  for  more  than  sixty  years,  the 
only  valid  species  added  to  those  contained  in  it  were  Microtus 
montebelli  M.-Edw.,  Murina  hilgendorfi  Peters,  and  Talpa 
mizura  Giinth. 

The  following  species  are  first  described  in  this  great  work : — 
Macacus /u8C(Ut(>8  (under  the  name  of  Inuus  specimus),  Pteropus 
dasymaUv^,  Rhinolophus  nippon  and  comutus,  Pterygistes 
nwloss^iSf  Myotis  macrochctylusj  Pipistrelliis  ahra/mus  and 
akakomtdij  l^cdpa  wogura,  Uroirichus  talpoides,  Chimarrogale 
platycephcUa,  Crocidura  dsi-nezumi  and  umbrina,  Meles  a/na- 
kama,  Mustela  mdampus  and  hrachyura,  Putorius  itatsiy 
Xyctereutes  riverrinus,  Lepus  brachyurus,  Sciurus  lis,  Pteromys 
leu^ogenys,  Sciuropterus  niomonga,  Mus  erythronotus,  argenteuSf 
molossinv^y  tanezumi,  and  speciosus,  Glirvlv^  japonicu^,  Cervus 
sikay  Nemorhcsdv^  crispus,  and  Sus  leucomystax. 

1857.  Schlegel,  H. 

Ursus  japonicus,  sp.  n.  Handl.  Beoefening  der  Dierkunde, 
i.  p.  42 ;  Sclater,  P.Z.S.  1862,  p.  261 ;  Gunther,  P.Z.S.  1880, 
p.  442. 

The  U.  torqiuitus  of  the  *  Fauna  Japonica.' 
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1862.  Gray,  J.  E. 

LeopardtM  japonensiSf  sp.  n.     P.  Z.  S.  1862,  p.  262,  pi.  xxxiii. 
Based  on  a  tanned  Leopard-skin  without  exact  locality. 

1865.  Gray,  J.  E. 

Maries  japonica^  sp.  n.     P.  Z.  S.  1865,  p.  104;  Cat.  Cam. 
B.M.  p.  82  (1869). 

No  doubt  the  summer  form  of  Muatela  melampus. 

1867.  Gray,  J.  E. 

Lutronectes  whiUUyi,  g.  &  sp.  nov.     P.Z.  S.  1867,  p.  181  ; 
Cat.  Cam.  B.M.  p.  107  (1869). 

Based  on  young  specimens  of  the  Japanese  Otter. 

1868.  Gray,  J.  E. 

VtUpes  japonicus,  sp.  n.     P.  Z.  S.  1868,  p.  517;  Cat.  Cam. 
B.M.  p.  204  (1869). 
*'  Japan." 

1874.  Milne-Edwards,  A.   Recherches  Mammif ^res.   Texte,p.285. 
Description  of  Microtus  montebelliy  from  Fusi-yama. 

1875.  Yon  Martens,  E.     Die  Preussische  Expedition  nach  Ost- 

Asien.     Zoologische  Abtheilung.    I.  Pt.  1,  pp.  75  <fc  362. 
General  account  of  Japanese   mammal- fauna,  and   list   of 
species  obtained.     (Determinations  by  W.  Peters.) 

1875.  Rein,  J.  J.     Notizen  iiber  die  Verbreitung  einiger  Sauge- 

thiere  auf  Nippon.     Zool.  Gkirt.  xvi.  1875,  p.  55. 

Notes  on  habits,  native  names,  and  distribution  of  thirteen  of 

the  better-known  species.     In  the  same  author's  *  Japan,'  1881, 

i.  p.  201 ,  these  notes  are  incorporated  in  a  general  popular  account 

of  the  fauna. 

1880.  Giinther,  A.     Notes  on  some  Japanese  Mammalia.    P.  Z.S. 
1880,  p.  440. 
Notes  on  Urotrichus  talpoides{with  description  of  Neurotrichua 
g.  n.  for  the  American  U,  gibbsi),  Talpa  mizura,  sp.  n.,  Ursita 
arctos,  U.  japonicicSj  and  Calorhinus  ursinus. 

The  new  Mole,  Talpa  mizura,  has  not  since  been  obtained. 
It  is  closely  allied  to  the  European  T.  europasa, 

1880.  Peters,  W.     Ueber  die  von  Hrn.  Dr.  F.  Hilgendorf  in 
Japan  gesammelten  Chiropteren.     MB.  Ak.  Berl.  1880, 
p.  23. 
Records  of  7  species,  and  description  of  Murina  hUgendorfi 
from  Yedo,  near  Tokyo. 

1880.  Thomas,  O.    On  the  Myoxtis  elegana  of  Temminck.    P.  Z.  S. 
1880,  p.  40. 
See  below,  imder  Glindus  japonictcs. 
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1882.  Doederlein,  L.    Ueber  einige  Japanische  Saugethiere.    MT. 
Deutsch.  Ges.  Ostasiens,  vol.  iii.  Heft  25,  p.  210. 
(1)   Existence  of  Fox  in  Shikoku.     (2)   A  Changing  Hare 
("  Lepus  variabilis  ")  in  Japan.    (3)  On  a  small  musky-smelling 
rodent  (more  likely  a  Shrew). 

1886.  True,  F.  W.     Description  of  a  new  genus  and  species  of 
Mole  (Dt/mecodon  pilirostris)  from  Japan.     Pr.  U.S.  Nat. 
Mus.  1886,  p.  97. 
From  Yenoshima,  near  Tokyo. 

This  Mole  is  probably  an  immature  Urotrickus  Udpoidss, 
1900.  Barrett-Hamilton,  G.  E.  H. 

Lepu8  timidtts  ainu,  subsp.  n.     P.Z.S.  1900,  p.  90. 
From  Hokkaido. 

1904.  Sasaki,   C.     A  new   Field-Mouse   in   Japan.     Bull.  Coll. 
Agric.  Tokyo,  vi.  p.  51. 
Description  of  Arvicola  hatanedzumi  (=Microtys  mantebeUi)^ 
from  Tokyo. 

1904.  Beard,  J.  C. 

NycUreutes  albuSy  sp.  n.     Scientific  American,  1904,  p.  237. 
Based  on  a  white  specimen  in  the  New  York  Zoological  Park^ 
said  to  be  from  Hokkaido. 

1 905.  Thomas,  0.     On  some  new  Japanese  Mammals  presented  to 

the  British  Museum  by  Mr.  R.  Gordon  Smith.     Ann.  k 

Mag.  N.  H.  (7)  xvi.  p.  487. 
Descriptions  of  Mogera  wogura  koheas^  Peiauriata  leucogenys 
nikkonis,    areas,   and    tosas,    Micromys  geisha,   and    Evotomys 
(Phavlomys,  subg.  n.)  smithii, 

1905.  Thomas,  O.     Exhibition  of  Mammals  from  Japan.     Abstr. 
P.  Z.  S.  1905,  p.  9  ;  P.  Z.  S.  1905,  ii.  p.  183. 
Description  of  Musiela  melampus  hedfordi. 


1.  Macacus  fuscatus  Bly. 

Macacus  fuscatus  Bly.  J.  A.  S.  B.  xliv.  extra  number,  p.  6  (1875). 

d.  304.  5.  303,  323.  Jinrio,  Tokushima  Ken,  Shikoku. 
500'. 

This  is  the  Inuus  speciosvs  of  the  *  Fauna  Japonica,'  nee  F.  Ouv. 

"  Numbers  of  monkeys  live  in  the  forest  surrounding  certain 
large  temples  at  a  distance  from  Jinrio.  I  did  not  see  them,  but 
sent  my  servant  in  search  of  them,  and  through  him  secured  these 
specimens.  They  are  considered  difficult  to  hunt,  for  they  hide 
tJiemselves  very  effectually  in  the  high  Cryptomeria  trees.  It  is 
said  that  with  the  help  of  a  dog  they  can  easily  be  shot,  as  the 
monkey  pays  little  heed  to  the  man  and  his  whole  attention  is 
absorbed  in  exhibiting  his  anger  towards  the  barking  dog.  The 
flesh  is  commonly  eaten  by  the  natives,  but  on  trying  it  I  did  not 
likeit."— if.  P.  ^. 
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2.  Rhinolophus  ferbum-equinum  NIPPON  Temm. 
^ .  485.     Tano,  Miyasaki  Ken,  Kiushiu. 

3.  PiPiSTRELLUS  ABRAMUS  Temm. 

cJ .  6.     Takayu,  near  Yonezawa,  Uzeu,  N.  Central  Hondo. 

Dr.  Jentink*  has  shown  that  Temminck's  VespertUio  akokomuli 
is  the  same  species  as  his  F.  ahramita.  The  type  locality  of  both 
is  Nagasaki,  Kiushiu. 

"  Caught,  with  the  two  succeeding  species,  in  caves  near  the 
viUage."— if.  P,  A. 

4.  Myotis  (Leuconoe)  macrodactylus  Temm. 

6.  490,  500.  $.  493,  494,  515,  516,  517.  Tano,  Miyasaki 
Ken,  Kiushiu.     500'. 

Dimensions  of  an  adult  male : — 

Forearm  36  nun. 

Head  and  body  44 ;  tail  35 ;  ear  14*5. 

These  specimens  agree  absolutely  with  Temminck's  description^ 
and  there  can  be  no  doubt  that  they  belong  to  his  species,  in  spite 
of  Peters's  assertion  t  that  macrodactylua  resembl^  very  closely 
the  European  M,  capacdniiy  to  which  these  examples  bear  no 
resemblance  whatever.  Indeed,  so  great  is  the  discrepancy,  that  I 
am  tempted  to  suppose  that  Peters  did  not  really  see  the  specimens 
described  by  Temminck  at  all.  If.  mctcrodctctyUia  in  fact  is  more 
closely  allied  to  M,  dauhentoni. 

5.  Myotis  natteberi  bombinus,  subsp.  n. 

$ .  486,  487,  488,  489,  492.  Tano,  Miyasaki  Ken,  Kiushiu. 
600'. 

Similar  in  essential  respects  to  the  European  M,  ruUtereriy  which 
it  evidently  represents  in  Japan.  But  the  ear  appears  to  be  rather 
longer  (judging  from  skins  only),  the  tragus  narrower  and  more 
boldly  curved  outwards,  the  skull  is  more  abruptly  and  considerably 
inflated  in  the  frontal  region,  and  the  coloiir  is  not  quite  the  same. 

In  true  M,  nattereri  the  colour  is  paler  and  more  uniform  than 
in  the  other  small  European  species  of  Myotis,  this  being  apparently 
due  to  the  fact  that  the  pale  brown  ends  to  the  hairs  are  longer 
and  therefore  hide  the  blackish-grey  of  their  bases.  In  homhinua, 
however,  the  coloration  is  more  normal,  a  darker  variegated  brown, 
the  blackish -grey  bases  of  the  hairs  showing  through.  In  a 
similar  way  below,  the  light  ends  to  the  hairs  are  shorter  and  less 
prominently  white. 

Dimensions  of  the  type : — 

Forearm  40  mm. 

Head  and  body  52 ;  tail  44  ;  ear  17. 

•  Notes  Leyd.  Mus.  ii.  p.  87  (1879). 

t  MB.  Ak.  Berl.  1866,  p.  681.    Dobson,  on  this  statement,  actually  synonymised 
macrodactylus  with  capaccinii. 
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Skull — greatest  length  15*5  ;  basal  length  in  middle  line  11*8 ; 
front  of  canine  to  back  of  m*  5*9. 

Type.  Old  female.  B.  M.  No.  6.1.4.14.  Original  number  487. 
Collected  30  April,  1905. 

It  is  a  matter  of  interest  to  find  in  the  Far  East  thih  repre- 
sentative of  M,  TuUtereri,  which  has  hitherto  only  been  known  from 
Europe.  It  is  probable,  also,  that  Mr.  MilWs  M.  thysanodes  is 
the  corresponding  Bat  in  the  N.  American  fauna. 

6.  MlKIOPTERUS  8CHREIBERSI  JAPOXLfi,  Subsp.  n. 

d.  501,502,503,505,510,511,512,513,514.  $.495,496,497, 
504,  507,  508,  518,  519,  520,  521.  And  two  in  alcohol.  Tano, 
Miyasaki  Ken,  Kiushiu.     Alt.  500  feet. 

Size  rather  large,  uniformly  larger  than  in  the  lau-Kiu  form, 
M.fuscua  Bonh.* 

Colour  of  back  between  "  seal-brown "  and  dark  **  Prout^s 
brown " ;  head  and  nape  rather  greyer,  though  the  difierence 
is  perhaps  due  rather  to  the  ends  of  the  hairs  being  more  glossy 
and  so  catching  the  light,  than  to  any  essential  difierence  in  colour. 
Under  surface  like  the  head. 

Dimensions  of  the  type  : — 

Forearm  47  mm.  (range  from  46  to  48). 

Head  and  body  57 ;  tail  53;  ear  12. 

Skull — greatest  length  16,  median  basal  length  12 ;  front  erf 
canine  to  back  of  m^  6*4. 

Type,  Adult  male.  B.M.  No.  6.1.4.22.  Original  number  512. 
Collected  3  May,  1905. 

As  was  to  be  expected,  the  Japanese  MinwpUruB  is  clearly 
difierent  fi-om  the  pale  European  one,  nor  does  any  form  quite 
agreeing  with  it  appear  to  have  been  described.  Bonhote's 
M,fu8cu8  from  the  Liu-Kiu  Is.  is  similar  in  colovur  (or  slightly 
darker),  but  is  uniformly  smaller,  the  forearm  rarely  reaching 
44  mm.  Seven  additional  examples  of  fuacus  recently  received 
from  Mr.  A.  Owston  confirm  the  characters  derived  from  the  three 
originally  examined  by  Mr.  Bonhote. 

The  fine  series  obtained  by  Mr.  Anderson  is  remarkably  uniform 
both  in  colour  and  size. 

This  Bat  is  of  course  the  **  Vespertilio  hUpotis  "  of  the  *  Fauna 
Japonica ' ;  but  that  species  was  primarily  described  on  examples 
from  Java. 

7.  SoREX  SHINTO  Thos. 

Sorex  shinio  Thos.  Abstr.  P.  Z.  S.  No.  23,  p.  19,  Dec.  5,  1905. 

S .  47.  Makado,  near  Nohechi,  Aomori  Ken,  N.  Hondo.  Alt, 
400  ft. 

A  small  species  with  a  long  tail. 

Size  as  in  *S'.  macropygmanis  Miller,  though  tail  much  longer. 
Fur  of  back  slightly  over  3  mm.  in  length.     General  colour  above 

•  Nov.  Zool.  ix.  p.  626  (1902). 
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uniform  brown  (between  "  seal-brown "  and  "  Prout^s  brown  "), 
quite  similar  in  tone  from  head  to  rump.  Sides  not  presenting  a 
contrasted  light  area,  being  scarcely  lighter  than  the  back,  and 
passing  gradually  without  line  of  demarcation  into  the  drab- washed 
belly.  Chin  and  throat  slightly  more  greyish.  Hands  and  feet 
glossy  brown,  the  hairs  at  the  tips  of  the  digits  silvery.  Tail  long, 
nearly  as  long  as  the  head  and  body,  well-haired  throughout, 
slightly  pencilled  at  tip,  blackish  brown  above,  dull  whitish  below. 

Skull  conspicuously  larger  than  that  of  S.  minutuSy  but  of  the  same 
light  and  delicate  build.  Upper  unicuspids  subequal  in  transverse 
section,  the  last  one  not  smaller  than  the  rest  or  out  of  series.  All 
the  teeth  liberally  tipped  with  brown. 

Dimensions  of  the  type,  measured  in  the  flesh  : — 

Head  and  body  50  mm. ;  tail  49  ;  hind  foot  11*5  ;  ear  7. 

Skull — greatest  length  17*5;  basal  length  15;  breadth  of 
brain -case  8*5  ;  length  of  upper  tooth -series  7*6. 

ffab.  as  above. 

Type,  Adult  male.  B.M.  No.  6.1.4.30.  Original  number  47. 
Collected  28  September,  1904. 

This  small  Shrew  belongs  to  the  genus  Sorex,  which  had  not 
hitherto  been  recorded  from  Japan.  It  appears  to  be  a  member 
of  the  S,  minuivs  group,  but  may  be  readily  distinguished  by  its 
size  and  unusually  long  tail.  A  second  specimen  of  it  is  in  the 
Museum  collection,  obtained  by  Mr.  Alan  Owstoii  near  Tokyo. 

[SOREX  HAWKEBI,  Sp.  n. 

cJ .     Inukawa,  Yedo,  Hondo. 

Size  very  small,  about  as  in  ^.  minutus.  Fur,  in  summer,  about 
3  mm.  long  on  the  back.  General  colour  of  the  dorsal  area  brown, 
near  "  Front's  brown  "  but  considerably  paler.  Sides  distinctly 
different  from  back,  greyish  broccoli-brown  ;  belly  like  sides,  but 
paler.  Upper  surface  of  hands  and  feet  pale  drab.  Tail  short, 
much  shorter  than  head  and  body,  well-haired  and  pencilled,  pale 
bi*occoli-brown  above,  rather  lighter  below. 

Skull  crushed  in  the  single  specimen,  but  apparently  even  smaller 
than  that  of  S.  minutusj  as  indicated  by  the  shoii)  tooth-row 
Anterior  incisor  large,  not  very  deeply  notched.  Five  upper  uni- 
cuspids broad,  closely  packed,  in  even  slightly  decreasing  sequence 
to  the  penultimate,  the  fifth  again  slightly  larger  than  the  fourth, 
in  the  tooth-row,  clearly  visible  from  without.  Brown  on  teeth 
about  as  in  S.  miuuius. 

Dimensions  of  the  type  : — 

Head  and  bodv  (measured  in  sldn)  55  mm. ;  tail  (measured  m 
flesh)  30  ;  hind  foot  9. 

Skull — tip  of  anterior  incisor  to  that  of  large  premolar  2-8  ; 
to  back  of  m'^  5'2. 

Type.  Male.  B.M.  No.  3.9.10.1.  Collected  7  June,  1903,  and 
presented  by  R.  McD.  Hawker,  Esq. 

Although  not  collected  by  Mr.  Anderson,  I  take  this  opportunity 
to  describe  a  tiny  Shrew  obtained  in  Japan  by  Mr.  Hawker.     It 
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has  no  alliance  with  any  of  the  European  types  of  Shrews,  but 
would  seem  to  have  relatives  among  some  of  the  short- tailed  Arctic 
American  forms,  with  which  it  will  no  doubt  prove  to  be  linked  by 
allied  species  from  the  East  Siberian  mainland.] 

8.  Crocidura  CiERULEA  Kerr. 

4  in  alcohol.     Nagasaki ;  in  houses. 

9.  Crocidura  (Cr.)  dsi-nezumi  Temm. 

(S .  263,  275,  293.     Jinrio,  Tokushima  Ken,  Shikoku.     500'. 

5> .  321.     Tanano,  Tokushima  Ken,  Shikoku.     250'. 

(^ .  420,  423.  2  .  446.  Takamori,  Kumamoto  Ken,  Kiushiu. 
1850'. 

^  .  463.     Kawachi,  Miyasaki  Ken,  Kiushiu.     1500'. 

Flesh-measurements  of  an  adult  male  from  Shikoku: — Head 
and  body  67  mm. ;  tail  46  ;  hind  foot  13*5  ;  ear  9. 

These  specimens  from  the  two  southern  islands  are  all  of  a 
uniform  brownish  grey,  very  like  the  colour  of  the  European 
C.  russula,  of  which  this  is  evidently  the  Japanese  representative. 
The  type  locality  is  presumably  Kiushiu. 

But  the  corresponding  Shrew  found  by  Mr.  Anderson  in  the 
north  of  Hondo  is  not  quite  the  same,  and  may  be  regarded  as  a 
<lifferent  subspecies. 

10.  Crocidura  dsi-xezumi  chisai*,  subsp.  n. 

cJ .  51 .      5  .  48.     Tsunagi,  near  Morioka,  N.  Hondo. 

$  .  93.     Morioka,  N.  Hondo. 

Similar  to  dsi-nezumi  in  size,  but  tail  rather  and  hind  feet 
ilecidedly  shorter.  General  coloiu:  much  darker,  near  "seal- 
brown,"  but  browner  and  less  purple.  Under  surface  "  mouse- 
grey."     Tail  uniformly  dark  brown. 

Skull  rather  narrower,  less  broadly  flattened  than  in  dsi- 
tiezumi. 

Measurements  (in  mm.)  of  three  specimens  in  the  flesh : 
51.  (Type.)  Head  and  body  68; 
48.  „  „         69; 

93.  „  „         66; 

Skull  of  type — Greatest  length  18,  basal  length  15*4;  greatest 
breadth  8*5 ;  length  of  upper  tooth- series  7*5. 

T^pe.  Adult  male.  B.M.  No.  6.1.4.43.  Original  number  51, 
Collected  3  October,  1904. 

Temminck*8  **  Sorex  umhrinua "  would  appear  to  be  similar  to 
this  Shrew  in  colour  and  size,  but  is  distinguished  by  its  very  long 
tail,  54  mm.  in  length. 

11.  Chimarrooale  PLATYCEPHALA  Temm. 

$  .  168.     Tajima,  £.  coast  of  Izu  Peninsula,  S.E.  Hondo. 
Flesh  measurements  : — Head  and  body  112  mm. ;  tail  90 ;  hind 
foot  25-5  ;  ear  9. 

*  Chiiai= small. 


tail  43; 

hind  foot  12. 

,,    37; 

„         11. 

„    38; 

»         11. 
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12.  MoGERA  woouRA  Temm. 

(S  .  56.     Tsunagi,  near  Morioka,  Iwate  Ken,  N.  Hondo. 
Flesh  measurements  : — Head  and  body  108  mm. ;  tail  20 ;  hind 
foot  16-5. 

13.  MOOERA  WOOURA  KOBE^  ThoS. 

d .  336.  Ochi,  Kochi  Ken,  Shikoku. 

Flesh  measurements : — Head  and  body  160  mm. ;  tail  25  ;  hind 
foot  21. 

No  specimens  intermediate  in  size  between  these  large  Moles 
and  the  true  wogura  have  as  yet  turned  up.  Possibly  the  two 
forms  ought  to  be  regarded  as  specifically  distinct. 

14.  Urotrichus  talpoides  Temm. 

cJ.  397,  398,  406,  429,  444.  ?.  385,  396,  422,  430,  435. 
Takamori,  Kumamoto  Ken,  Kiushiu.     1800'. 

6.  471,  472,  476.  $.  447,  473,  474.  Kawachi,  Miyasaki 
Ken,  Kiushiu.     1500'. 

d.  274,  290.  $.  288,  289,  310.  Jinrio,  Tokushima  Ken, 
Shikoku.     500'. 

2  .  314.     Fukuhara,  Tokushima  Ken,  Shikoku.     750'. 

$  .  324.     Ikeda,  Tokushima  Ken,  Shikoku. 

cJ .  339,  357.  $  .  337,  338,  342,  343,  358.  Ochi,  Kochi  Ken, 
Shikoku.     1300'. 

2  .  329.     Sakawa,  Kochi  Ken,  Shikoku. 

6.  370,  378,  379,  380.  $.  371,  377.  Kuma,  Ehime  Ken, 
Shikoku.     1200'. 

Specimens  from  Kiushiu  may  be  regarded  as  typical  talpoides^ 
for  that  island  is  the  first  locality  mentioned  in  Temminck's 
original  account,  besides  being  that  which  contains  Nagasaki, 
where  the  factory  of  the  early  Dutch  traders  was  situated. 

A  pair  of  well-grown  Kiushiu  specimens  measure  (in  mm.)  as 
follows : — 

$  .  Head  and  body  99 ;  tail  34  ;  hind  foot  16. 
d.         „  „       102;     „   34;  „         16. 

The  Shikoku  specimens  appear  to  be  quite  similar  to  those  from 
Kiushiu.     A  pair  measure : — 

cJ .  Head  and  body  96  ;  tail  32  ;  hind  foot  15*5. 
$.         „  „         95;     ,,   33;  „         155. 

The  general  colour  of  the  Kiushiu  and  Shikoku  specimens  is  a 
brown,  between  Vandyke  and  seal-brown,  much  browner  than  in 
those  from  Northern  and  Central  Hondo. 

"These  animals  are  undoubtedly  partly  herbivorous;  for 
examination  of  many  stomachs  showed  them  to  be  frequently 
filled  with  vegetable  matter,  probably  some  root.  Remains  of 
earthworms  are  also  frequently  found.  I  catch  ajs  many  specimens 
in  traps  baited  with  wheat  or  rice  as  in  those  baited  with  flesh.  At 
all  times  of  the  year  they  come  frequently  above  ground,  especially 
in  grassy  places. 
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*^  Not  uncommon ;  usually  found  in  the  embankments  that 
bound  the  terraced  paddy-fields.  Often  accepting  bait  of  rice  or 
wheat.  The  stomach  contents  of  those  examined  was  largely  of  a 
vegetable  character,  not  mixed  with  earth  as  when  earthworms 
are  the  chief  food." — M,  P.  A. 

This  observation  about  the  food  of  Uroirichus  is  of  remarkable 
interest,  as  it  is  quite  opposed  to  the  general  rule  in  the  Talpidse. 
I  can  find  no  previous  statement  on  the  subject,  either  as  regards 
this  genus  or  its  American  ally  Neuroirichus, 

15.  Ueotrichus  talpoides  pilirostris  True. 

Dymecodon  pilirostris  True,  P.  U.S.  Nat.  Mus.  1886,  p.  97 
(juv.). 

c{ .  53,  61,  62,  65,  73,  74,  75.  $  .  55.  Tsunagi,  near  Morioka, 
Iwate  Ken,  N.  Hondo. 

S  .  94,  95.     Morioka,  Iwate  Ken,  N.  Hondo. 

cJ.  142,  144,  145,  162.  $.  143,  152,  161.  Nakaomi,  near 
Ohito,  Izu,  S.E.  Hondo.     400'. 

These  specimens,  from  Hondo,  are  all  of  a  "  slate-black  "  (grey 
no.  2),  with  a  slight  tinge  of  "  mouse-grey,"  and  are  without  the 
distinctly  brown  tone  of  the  typical  talpoides  of  Kliushiu  and 
Shikoku.  They  are  also  very  slightly  smaller,  with  shorter  tails 
and  shorter  hind  feet. 

The  following  are  the  measurements  (in  mm.)  of  a  pair  from 
Izu,  near  the  typical  locality  of  '^ Dymecodon  pilirostris^* : — 
(S .  Head  and  body  92  ;  tail  30 ;  hind  foot  14*5. 
$.  „  90;     „    26;         „         145. 

A  study  of  Mr.  True's  description  of  the  genus  Dymecodon 
convinced  me  that  his  specimen  was  a  young  Urotrichns,  and  this 
suggestion  has  been  coniSrmed  by  Mr.  Gerrit  Miller,  who  tells  me 
that  the  type,  now  in  the  U.S.  National  Museum,  "is  young, 
with  the  milk-dentition  still  in  place." 

But  Mr.  Miller  goes  on  to  state  that  the  molars  of  pilirostris 
are  smaller  than  those  of  talpoides^  and  that  thei-e  are  other  slight 
cranial  differences,  although,  owing  to  the  youth  of  the  specimen, 
he  cannot  express  an  opinion  as  to  their  value.  "  My  surmise 
would  be  that  Dymecodon  is  the  same  as  Crotrichns,  but  that  the 
species  pilirostris  is  quite  distinct  fi-om  the  ordinary  animal." 

On  geographical  giounds,  however,  it  appears  to  me  so  unlikely 
that  there  should  be  a  different  species  of  Urotrichus  at  Yeno- 
shima,  a  place  in  the  Bay  of  Tokyo  quite  close  to  Misaki,  where 
we  know  the  ordinary  form  occurs,  and  not  far  fi-om  the  Izu 
peninsula,  that  I  do  not  at  present  feel  justified  in  giving  the 
Hondo  subspecies  any  other  name  than  pilirostris, 

16.  Canis  hodopuylax  Temm. 

<5 .  255.  Washikaguchi,  Nara  Ken,  Hondo, 

"  The  Wolf  was  purchased  in  the  flesh,  and  I  can  learn  but  little 
about  it.  It  is  rare,  some  say  almost  extinct.  Japanese  name 
* Okami '  or  *  Aamainu.' "- -M,  P.  A. 
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17.  Nyctereutes  vivbrrinus  Temm. 

c^.  251.  Wajshikaguchi,  Nara  Ken,  Hondo. 
"  Japanese  name  *  Tanuki.' " — if.  P,  A, 

18.  MusTELA  MELAMPUS  Temm. 

2  .  Takamori,  Kumamoto  Ken,  Kiushiu. 

The  beautiful  golden  yellow  of  this  fresh  specimen  shows  a 
iking  contrast  to  the  dark  general  colour  of  the  Hondo 
bspecies. 

19.  MuSTELA  MELAMPUS  BEDFORDI  Thos.      (Plate  IX.) 

Mustela  inelampua  bedfordi  Thos.  Abstr.  P.  Z.  S.  No.  21,  p.  10, 
ine  13,  1905  ;  P.  Z.  S.  1905,  ii.  p.  183. 

(S.  213,  254.  $.  217,  232.  Washikaguchi,  Nara  Ken,  east 
Hiogo,  Southern  Hondo. 

This  handsome  form  of  the  Japanese  Marten,  the  first  new 
ammal  obtained  by  Mr,  Anderson,  has  already  been  described, 
id  a  figure  of  it  is  now  given  to  show  its  striking  coloiu:- 
iQtrasts.  It  will  no  doubt  prove  to  be  the  form  found  all  over 
)uthem  Hondo,  the  true  yellow  melampus  being  a  native  of 
iushiu. 

I  am  informed  that  the  two  forms  of  the  Japanese  Marten  are 
ell  known  to  the  furriers,  through  whose  hands  many  thousands 
f  skins  pass  every  year. 

"The  Marten  may  be  regarded  as  common  in  Nara  Ken. 
besides  the  specimens  sent,  I  saw  three  other  individuals  which 
rere  shown  me  by  peasants.  It  lives  in  the  more  remote  parts 
»f  the  forest,  where  its  burrows  are  to  be  found  beside  rocks  or 
tumps.     Native  name  *  Teng.' " — M,  F,  A . 

20.  Pl^torius  itatsi  Temm. 

(S .  185,  186.     Tsushima,  Aichi  Ken,  Hondo. 

d .  224,  225,  226,  227,  233,  245.  Washikaguchi,  Nara  Ken, 
Hondo. 

d'.  281,  319.  $.  308.  Jinrio,  Tokushima  Ken,  Shikoku. 
500'. 

6  .  427,  442.  $  .  405.  Takamori,  Kumamoio  Ken,  Kiushiu. 
1850'. 

cJ .  466.     Kawachi,  Miyasaki  Ken,  Kiushiu,     1500'. 

The  Japanese  Mink  is  evidently  very  common  in  Southern 
Hondo  and  Shikoku,  as  every  collector  sends  a  number  of  speci- 
mens. But  in  Northern  Hondo  Mr.  Anderson  does  not  seem  to 
have  met  with  it.  In  Hokkaido  it  is  probably  replaced  by  some 
representative  of  the  F,  erminevs  group. 

"  These  animals  infested  the  houses  of  the  neighbourhood,  pre- 
sumably for  the  purpose  of  catching  rats.  All  the  specimens 
secured  were  trapped  near  houses." — M,  F,  A, 

Proc.  Zool.  Soc.— 1905,  Vol.  II.  No.  XXIV.        24 


344  MR.  OLDFIELD  THOMAS  OX  [Nov.  28, 

21.  Meles  anakuma  Temm. 

cJ.  312,  313.  $.  295.  Jinrio,  Tokushima  Ken,  Shikoku. 
500'. 

d .  403,  404.     Takamori,  Kumamoto,  Kiushiu. 

^*  Not  uncommon.  The  peasants  secnre  them  by  smoking  them 
out  of  their  holes."— if.  P.  A. 

22.  Petaubista  leucogenys  Temm. 

6.  231,  234,  240.    $.  253.  Washikagiichi,  Nara  Ken,  Hondo. 

6 .  477.      2  .  479,  480,  481.     Mitai,  Miyasaki,  Kiushiu. 

The  specimens  from  Kiushiu  are  nearly  topotypical,  but  are 
less  similar  to  the  Nagasaki  skin  which  I  provisionally  took  as 
typical  when  recently  writing  on  the  subject,  than  to  the  form 
from  Shikoku  which  I  described  as  P,  I,  tosce  *.  Further  material 
fi-om  different  localities  will  be  needed  before  the  races  of  this 
interesting  and  variable  animal  can  be  satisfactorily  understood. 

"The  large  Flying  Squirrel  is  well-known  in  this  region 
(Washikaguchi),  and  is  probably  as  plentiful  as  anywhere  in 
Japan.  It  is  found  in  the  large  Cryptomerias  and  other  trees 
which  grow  about  some  of  the  temples  and  shrines  and  are  never 
cut.  The  specimens  were  all  purchased  from  peasants,  who 
brought  them  to  me.  The  people  say  that  this  animal  possesses 
great  control  over  its  *  flight,*  being  able  to  turn  almost  at  right 
angles  while  in  mid-air.  Japanese  literary  ^  Musasabi,'  but  called 
*  Bandari '  in  this  locality."— Jf.  P.  A. 

"At  Mitai,  Kiushiu,  they  lived  in  numbers  in  a  grove  of 
Crjrptomerias  surrounding  a  temple.  On  the  evening  of  April  21 
they  appeared  about  7.30,  when  darkness  was  coming  on.  The 
first  I  saw  alighted  noiselessly  on  a  trunk  near  me  and  immediately 
ascended  rapidly  among  the  branches.  Another  I  saw  *  fly  *  from 
near  the  top  of  a  Cryptomeria,  make  almost  a  half-circle  past  a 
cluster  of  trees,  and  alight  some  40  ft.  from  the  ground  on  another 
Cryptomeria.  The  *  flight '  is  swift,  but  we  had  time  to  notice 
that  the  tail  is  held  nearly  straight  out  behind." — M,  P.  A, 

23.  SCIUEOPTERUS  MOMONGA  AMYGDALI  t,  Subsp.  n. 

cJ.  257,  259.  $.  258,  260,  261,  262.  Washikaguchi,  Nam 
Ken,  Southern  Central  Hondo. 

The  Flying  Squirrel  received  by  the  British  Museum  in  1844 
from  the  agent  of  the  Leyden  Museum  as  representing  Temminck*« 
"  Pteromya  momanga "  is  so  much  smaller  than  these  examples 
that  there  is  no  doubt  that  the  two  should  bear  different  names. 
But  it  is  probable  that  both  are  included  in  Temminck's  descrip- 
tion, in  which  case  one  or  other  of  them  must  be  selected  as 
typical  of  his  species.  I  would  therefore  propose  to  select  the 
smaller  one,  of  which  he  figured  the  skull,  even  though  he  himself 

•  Ann.  Mag.  N.  H.  (7)  xv.  p.  488  (1906). 

t  Dr.  Rein  states  that  the  Japanese  name  for  this  animal,  Momodori,  means 
"peach-bird." 
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believed  that  it  was  "  seooii-adulte/'  This  course,  besides  making 
the  figure  fix  the  type,  has  the  advantage  of  giving  at  least  one  of 
the  two  forms  an  exact  typical  locality,  whereas  if  the  name 
momoTiga  were  applied  to  the  large  form  and  a  new  name  given 
to  the  small  one,  the  typical  locality  of  neither  would  be  definable. 
We  may  thus  treat  the  British  Museum  1844  specimen  as  a 
oo-type,  as  it  was  one  of  those  on  which  the  description  was  based 
and  agrees  absolutely  with  the  typical  figure.  This  specimen,  far 
from  being  "  semi-adulte,"  is  absolutely  full-grown,  its  teeth 
showing  more  evidence  of  wear  than  is  the  case  with  any  of 
Mr.  Anderson's  examples. 

The  new  subspecies  may  be  briefly  described  as  similar  to  true 
mofnongay  but  conspicuously  larger  and  with  a  much  longer  tail. 
The  co-type  above  referred  to  has  a  skull  measuring  36  X  20  mm., 
Temminck's  figiUTe  is  35*5  x  21*5  ;  while  the  smallest  of  the  Nara 
skulls  is  41  X  23'5.  The  hind  foot  of  momonga  is  just  30  mm., 
that  of  amygdali  37-38. 

In  colour  there  is  probably  little  difference,  but  direct  com- 
parison is  not  possible,  as  the  co-type  of  momonga  is  in  the  brown 
summer  pelage.  The  new  form,  in  its  winter  pelage  (January), 
has  its  dorsal  hairs  blackish  slaty,  washed  ternunally  with  Isabella, 
tending  sometimes  towards  buffy.  Cheeks  and  under  surface 
white,  the  hairs  slaty  basally.  Under  side  of  membranes  irregu- 
larly washed  with  pale  fawn.  Upper  surface  of  hands  and  feet 
grizzled  black  and  fawn,  a  prominent  tuft  of  longer  haii-s  at  the 
end  of  each  hind  toe  clear  isabella.  Tail  subdued  wood-brown, 
washed  above  and  below  with  black. 

Skull  larger  and  heavier  in  every  way  than  that  of  true  momonga. 

Dimensions  of  the  type,  measured  in  the  flesh : — 

Head  and  body  166  mm. ;  tail  139 ;  hind  foot  38 ;  ear  25. 

Skull — greatest  length  422;  basilar  length  31*5;  greatest 
breadth  26;  length  of  nasals  13  6;  breadth  of  brain-case  19; 
palatilar  lengtli  17*7;  palatal  foramina  4*3 ;  length  of  upper  tooth- 
series,  exclusive  of  p',  6*8, 

Type,  Adult  male.  B.M.  No.  6.1 .4.122.  Original  number  257. 
Killed  27  January,  1905. 

It  is  probable  that  the  smaller  form,  to  which  I  restrict  the 
name  momongaj  will  prove  to  be  an  inhabitant  of  one  of  the 
southern  islands,  while  the  larger  one  is  no  doubt  spread  widely 
over  Hondo. 

"  Brought  to  me  by  a  servant  after  my  departure  from  Washi- 
kaguchi.  They  were  taken  near  the  top  of  a  rather  high 
mountain,  in  a  forest  of  ChamxBcyparis,  Regarded  by  the  peasants 
as  the  young  of  the  Petaurista,  and  therefore  called  *  Bandari.' " — 
M.P.A. 

24.    SCIURUS  VULGABIS  ORIENTIS,  Subsp.  n. 

S.  98,102.      $.  103.     Aoyama,  Hokkaido. 
S.  125,  127,  136.     ?.  126,  128,  131,  132,  133, 138.    Nobori- 
betsu,  near  Moruran,  Hokkaido. 

24* 
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d.  9,  11,  12,  13.  5.  8,  14,  15, 16,  17, 18, 19,20.  Jozankei, 
ear  Sapporo,  Hokkaido. 

The  Noboribetsu  and  Ao3rama  specimens  are  in  the  winter,  and 
the  Jozankei  specimens  in  the  summer  pelage. 

In  Major  Barrett- Hamilton's  paper*  on  the  subspecies  of 
Sciurus  ru^art9,  those  from  the  Far  East,  from  Korea  and  Hokkaido, 
are  assigned  to  S,  v.  calotna  Hodgs.t,  whose  typical  locality  is  the 
high  region  of  Central  Asia.  But  the  valuable  series  obtained  by 
Mr.  Anderson  indicates  that  they  are  sufficiently  different  to  have 
a  subspecific  name  of  their  own.  For  while  the  type  of  cdlotus 
and  other  specimens  from  the  Altai  are,  in  winter  pelage,  a  clear 
deep  grey  above  without  rufous  suffusion,  the  whole  of  the 
Hokkaido  examples  are  strongly  suffused  along  the  head,  dorsal 
area,  and  base  of  the  tail  with  a  colour  between  "  Mars-brown  " 
and  "  vinaceous-cinnamon  "  of  Ridgway,  though  paler  than  either. 
Sides  clearer  and  more  silvery  grey,  especially  on  two  patches  on 
each  side,  behind  the  shoulders  and  in  front  of  the  hips.  Throat, 
chest,  and  belly  pure  sharply  defined  white,  the  hairs  white  to 
their  roots.  Ear-tufts,  hands,  and  feet  blackish,  more  or  less 
speckled  with  fulvous.  Tail  broadly  washed  with  black,  the  basal 
part  of  the  hairs  more  or  less  greyish  or  fulvous. 

In  summer  pelage  the  ground-colour  (apart  from  melanism)  is 
duU  reddish  brown,  with  dark  red  ears  and  feet,  and  perhaps 
sometimes  a  more  or  less  red- washed  tail.  But  every  specimen  is 
to  a  certain  degree  affected  with  melanism,  and  the  only  one  that 
has  the  body,  ears,  feet,  and  proximal  half  of  tail  red,  also  has  the 
terminal  half  of  the  latter  organ  blackish,  as  the  whole  of  it  Ls  in 
the  majority  of  specimens. 

Dimensions  of  the  type,  measured  in  the  flesh : — 

Head  and  body  244  mm. ;  tail  175 ;  hind  foot  (s,  u.)  60 ;  ear  34. 

Skull — greatest  length  54 ;  basilar  length  43. 

Hah.  Hokkaido,     "^pe  fix)m  Aoyama. 

Type,  Adult  male  in  winter  pelagej.  B.M.  No.  6.1.4.128. 
Original  nimiber  98.     Collected  9  November,  1904. 

Two  specimens  from  Soul,  Korea,  presented  by  Mr.  C.  W. 
Campbell,  and  killed  in  January  1889,  appear  to  be  quite  similar 
to  the  Hokkaido  Squirrel. 

This  Eastern  form  of  S,  vulgaris  is  no  doubt  most  closely  related 
to  S,  V.  calotus,  but  may  be  distinguished  by  the  rufous  suffusion 
along  its  dorsal  area.  This  produces,  at  least  in  the  winter  coat, 
a  considerable  resemblance  to  the  Scandinavian  Squirrel,  but  from 
that  animal  it  is  readily  distinguished  by  its  dark  ear- tufts  and 
feet,  and  by  the  sharp  definition  and  complete  whiteness  of  the 
colour  of  the  under  siuface. 

This  Squirrel  is  of  course  the  Sciurus  varius  of  the  *  Fauna 

•  P.  Z.  8. 1899,  p.  8. 

t  MutUla  (?)  calotut  Hodgs.  Calc.  Joaru.  N.  H.  ii.  p.  221  (1842). 

X  The  hancU  and  feet  of  the  tjrpe  have  some  of  the  red  of  toe  summer  coat  still 
on  them,  and  this  specimen  is  not,  as  I  at  first  thought,  an  exception  to  the  mle 
that  the  Hokkaido  Squirrel  has  dark  feet  in  the  printer  pelage. 
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Japonica,*  but  that  name,  first  used  by  Pallas  for  the  Siberian 
Squirrel,  was  rendered  invalid  by  its  previous  use  by  Kerr,  as 
shown  in  Major  Barrett- Hamilton's  paper. 

25.  SoiUBUS  LIS  Temm. 

5.7.  Takayu,  near  Yonezawa,  XJzeu,  Northern-Central 
Hondo,  3000'.     13  August. 

$  .  208.     Nara,  east  of  Hiogo,  Hondo. 

cJ .  242.      $  .  249,  250.     Washikaguchi,  Nara  Ken,  Hondo. 

The  Uzeu  specimen  is  in  the  red-footed  summer  pelage,  without 
ear- tufts ;  the  others  are  in  the  grey  winter  coat.  By  some  curious 
error,  Temminck  has  described  the  former  pelage  as  that  of  winter, 
and  the  latter  of  summer,  but  even  with  only  undated  specimens 
available,  it  is  difficult  to  understand  how  such  a  mistake  could 
have  been  made,  as  the  difference  in  the  quality  of  the  fur  is  very 
considerable. 

Mr.  Anderson  did  not  send  any  true  Squirrels  from  Kiushiu 
or  Shikoku,  but  he  tells  me  that  they  do  occur  there,  though  rare 
and  local. 

Mr.  Gordon  Smith's  collection  contains  examples  of  Sciunis  lis 
from  Shimosa,  Misaki,  and  the  Hiogo  Hills,  all  in  Southern 
Hondo. 

"  These  Squirrels  were  shot  in  the  groves  of  pine-trees  along 
the  tops  of  ridges  above  the  village.  We  found  them  scarce  in 
the  neighbourhood,  the  three  secured  being  the  only  ones  seen. 
Native  name  *  Kinezumi.' " — M,  P,  A, 

[Glirulus  (g.  n.)  JAP0NICU8  Schinz. 

Myoxua  elegans  Temm.  1844. 

Although  not  included  among  Mr.  Anderson's  captures,  the 
Japanese  Dormouse  needs  a  few  remarks  on  its  systematic 
position  and  nomenclature,  which  may  conveniently  be  made  here. 

Firstly  in  regard  to  its  specific  name.  Temminck  unfortunately 
gave  it  a  title  which  was  preoccupied  {Graphiurus  elegwns  Ogilby, 
1838*  ;  Myoxua  elegans  Wagn.  1843),  and  it  was  therefore  renamed 
first,  in  1845,  by  Schinz,  who  called  it  javcmicua,  and  then  in  1882, 
on  the  ground  that  ja/vanicus  was  invalid  owing  to  its  incorrect- 
ness, by  myself,  with  the  name  of  lasiotia. 

But  the  plea  of  incorrectness  is  no  longer  admitted,  and  we  are 
therefore  forced  to  take  Schinz's  name.  We  may,  however,  look 
upon  it  as  a  misprint  for  japonicusy  and  amend  it  accordingly,  for 
the  statement  "  Habitat  in  Japonia  "  clearly  shows  that  Schinz 
did  not  suppose  it  came  from  Java,  and  the  accidental  alteration 
of  two  letters  only  would  make  the  difference.  This  course  has 
been  already  taken  by  Wallace  t,  and  is,  I  think,  the  best  way  out 
of  the  difficulty. 

With  regard  to  the  generic  position  of  this  Dormouse,  I  think  it 

*  References  to  all  the  names  here  mentioned  are  nven  in  Reuvens,  '  Myoxidse  ; 
p.  66  (1890). 
t  *  Island  Life,'  2nd  edition,  p.  806  (1892). 
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eanDoC  be  assigned  to  anv  of  the  exirting  groups  and  most  have 
a  i^pecial  name  of  its  own.  It  is  no  doabt  most  nearly  allied  to 
Eliomys  (Drymnys,  subg.  n.)  nitidtdus^  PalL,  but  may  be  readily 
di>'tingiiii*he«l  by  the  rather  more  complicated  pattern  of  its  teeth, 
lUs  gmall  balbe,  the  absence  of  the  angular  foramen  in  its  mandible, 
and  its  peculiar  and  characteristic  coloar-pattem.  Hiese  charftcters 
are  all  brought  out  in  Reuvens*s  descriptions  and  figures,  and  do 
not  need  further  reference  here.] 

26.  Mrs  xoBYBoicrs  End. 

c^.  21.     Jozankei,  Sapporo,  Hokkaido. 
cf .  96,  97.     Shinahinotsu,  Sapporo,  Hokkaido. 
$  .  99.     Aoyama,  Hokkaido. 
**  Caught  in  forest ;  extremely  abundant." 

27.  Mu8  TASEZvm  Temm. 

$ .  42.    Makado,  near  Nohechi,  Aomori  Ken,  N.  Hondo.    400*. 
cJ .  5.     Takayu,  near  Yonezawa,  Uzeu,  Hondo.     SOOC. 
This  is  the  Japanese  representative  of  the  Chinese  2fus  losea 
Swinh. 

28.  Mrs  MOLOSsnnjs  Temm. 

$ .  66.     Tsunagi,  near  Morioka,  Iwate  Ken,  N.  Hondo. 

5  .  482.     Tano,  Miyasaki  Ken,  Kiushiu.     500'. 

"  Contained  6  embryos  17  mm.  in  length." 

No.  66  has  all  the  appearance  of  a  wild -living  individual, 
not  that  of  a  house- mouse,  and  its  proportions  approximate  to 
those  of  the  European  Mtis  spicilegus.  Head  and  body  92  mm. ; 
tail  55  ;  hind  foot  15. 

29.  MiCROMYS  8PBCI08U8  Temm. 

5.  28,  30,  33,  34,  36.  $.  29,  37,  40,  41.  Makado,  near 
Nohechi,  Aomori  Ken,  N.  Hondo. 

6 .  52,  54,  60,  63,  77,  78.  2 .  49,  59,  79,  82,  83.  Tsunagi, 
N.  Hondo. 

d.  165,  174,  176,  177.  $.  172,  173.  Tajima,  Izu,  S.K 
Hondo. 

J.  139,  153,  156,  164.  J.  141,  150,  154,  157.  Nakaomi, 
Izu,  S.E.  Hondo. 

rS .  276,  278,  279,  285,  302.  ? .  264,  265,  266,  272,  277, 280, 
284.     Jinrio,  Tokushima  Ken,  Shikoku.     500'. 

(S .  330.      $  .  331,  332,     Sakawa,  Kochi  Ken,  Shikoku. 

d.  334,  335,  344.  $  .  340,  341,  353,  356,  369.  Ochi,  Kochi 
Ken,  Shikoku.     200-1000'. 

d .  326,  327.      $  .  328.     Ikeda,  TokufOiima  Ken,  Shikoku. 

$ .  317,  318.     Fukuhara,  Tokushima  Ken,  Shikoku.     750'. 

*  Better  known  as  drvat  Scbr.  The  pecalianties  of  this  species,  which,  while 
essentUlly  an  BliomyM,  snows  certain  leanings  towards  0/t«,  demand  a  specitd  sub- 
generic  name.    Eliu*  Schnlze  is  not  available,  being  a  synonym  of  6/w. 
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6 .  373,  374.  $ .  375,  376.  Kuma,  Ehime  Ken,  Shikoku. 
1200'. 

5.  459,  460,  461.  $.  452.  Kawachi,  Miyasaki  Ken,  Kiu- 
shiu.     1500'. 

6 .  390,  391,  402, 411,  412,  425,  436,  437.  2 .  393,  418, 419 
426,  433.     Takamori,  Kumamoto  Ken,  Kiushiu.     1850'. 

S.  483,  498,  499.  $  .  484,  491.  Tano,  Miyasaki  Ken,  Kiu- 
shin.     500'. 

"  Common  everywhere." 

Even  with  this  fine  series,  combined  with  that  sent  by 
Mr.  Gordon  Smith,  I  am  unable  to  trace  completely  the  relation 
of  the  presence  of  spines  in  the  fur  to  season  and  sex.  Many 
specimens  of  each  sex  are  spinous,  many  spineless,  and  in  a  general 
way  it  is  clear  that  spines  are  a  character  of  summer,  whUe  they 
are  rarely  or  never  present  in  the  winter  pelage.  Two  examples, 
however,  killed  in  the  middle  of  December  have  spines,  and  one 
from  Shikoku,  killed  in  February,  so  that  there  are  evidently 
exceptions  to  the  general  rule. 

Young  specimens,  before  the  development  of  the  rufous  colour, 
are  always  spineless. 

The  mammary  formula  in  this  species  is  2 — 2  =  8. 

It  appears  probable  that  Temminck's  Mus  argewteus,  also 
described  in  the  '  Fauna  Japonica,'  was  based  on  small  spineless 
specimens  oi  M,  speciosua. 

The  following  are  the  dimensions  (in  mm.)  of  a  pair  from  the 
Izu  peninsula : — 

<J.  Head  and  body  128;  tail  112;  hind  foot  24;  ear  16. 

?.       „  „     115;     „    105;         „         24;     „    15. 

30.  MiCBOicTs  sPECiosus  AINU,  subsp.  n. 

S '  10.     Jozankei,  near  Sapporo,  Hokkaido. 

$  .  26.     Shinshinotsu,  near  Sapporo,  Hokkaido. 

$  .  108,  117.     Aoyama,  Hokkaido. 

As  in  true  apeciastca,  but  with  rather  longer  feet  and  longer 
skull. 

General  characters  as  in  the  M.  specioatis  of  Hondo,  with  the 
same  dark  fulvous  colour  blackened  along  the  dorsal  area  and  the 
same  whitish  underside.  Fur  similarly  either  spinous  or  spine- 
less. Hands  and  feet  greyish  white.  Feet  longer  and  heavier 
than  in  true  speciosics. 

Skull  rather  narrower  and  more  elongate  than  in  true  apeciostM; 
palatal  foramina  longer. 

Dimensions  of  the  type,  measured  in  the  flesh  : — 

Head  and  body  118  mm. ;  tail  107 ;  hind  foot  27*5  ;  ear  15. 

Skull — greatest  length  31;  basilar  length  25;  nasals  12*2; 
interorbital  breadth  4*8;  breadth  of  brain-case  12*8;  palatilar 
length  14'4 ;  diastema  9'5 ;  palatal  foramina  5'8 ;  length  of  upper 
molar  series  4*2. 

ffab,  Hokkaido.     Type  from  Aoyama. 
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Type.  Female.  B.M.  No.  6.1.4.219.  Original  no.  117.  Col- 
lected 15  November,  19()4. 

Of  the  large  series  of  M.  speciosus  from  Hondo,  enumerated 
jujst  previously,  only  one  has  a  hind  foot  as  much  as  25*5  mm.  in 
length,  the  majority  of  the  adults  ranging  from  23  to  25.  And 
of  those  from  Shikoku  and  Kiushiu  one  (mly  has  25*5,  and 
one  26.  On  the  other  hand,  the  four  from  Hokkaido  are  aU 
measiu-ed  as  26  or  over,  and  in  addition  their  skulls  are  rather 
more  elongate,  especiaUy  in  the  muzzle,  than  those  of  the  more 
southern  form. 

Under  these  circumstances,  in  view  of  the  general  difference 
between  the  faunas  of  Hondo  and  Hokkaido,  I  have  thought  it 
advisable  to  give  the  form  from  the  latter  island  a  special  sub- 
specific  name,  like  as  it  is  to  its  ally  in  all  other  respects. 

31.  MlCROMTS  GEISHA  Thos. 

Ann.  Mag.  N.  H.  (7)  xv.  p.  491  (1905). 

d.  32,  35.      $  .  31.     Makado,  N.  Hondo. 

d .  50,  57,  58,  64,  67,  68.  $ .  69,  70,  71,  72.  Tsunagi,  Iwah 
Ken,  N.  Hondo. 

$ .  1,  2,  4.     Takayu,  Uzeu,  Hondo. 

d.  166,  169,  178,  179.  $.  167,  170,  171.  Tajima,  Izu, 
S.E.  Hondo. 

d.  140,  147,  155.  2.  148,  149,  158,  163.  Nakoma,  Izu, 
S.E.  Hondo. 

cJ.  268,  292,  309.  $.  273,  299,  300,  301.  Jinrio,  Toku- 
shima  Ken,  Shikoku.     500'. 

cJ.  351,  363,  364,  365,  366.  $.  352,  354,  362,368.  Oehi, 
Kochi  Ken,  Shikoku.     1500'-2100'. 

d .  381.      $  .  372.     Kuma,  Ehime  Ken,  Shikoku. 

d .  394,  401,  416.  5 .  409,  410,  417.  Takamori,  Kumamoto 
Ken,  Baushiu.     1800'. 

cJ.  453.  ?.  451,  454.  Kawachi,  Mivasaki  Ken,  Kiushiu. 
1500'. 

Two  specimens  of  this  pretty  little  species  were  obtained  by 
Mr.  H.  Pryer  in  the  Yokohama  region  in  1888,  but  it  was  only 
when  Mr.  Gordon  Smith's  collection  was  being  worked  out  that 
it  was  recognised  as  new.  It  would  appear  to  be  generally  dis- 
tributed over  Hondo,  Shikoku,  and  Kiushiu,  and  is  represented 
in  Hokkaido  by  a  short-eared  subspecies. 

Its  mammaiy  formula,  as  previously  stated  with  doubt,  is 
2—2  =  8. 

The  following  are  the  flesh  measurements  (in  mm.)  of  a  pair 
from  the  Izu  peninsula : — 

d  .  Head  and  body  94 ;  tail  99 ;  hind  foot  20 ;  ear  14. 

2.      „  »      94;    „    94;  „        18;    „    14. 

32.  MiCROXTS  GEISHA  HOKKAIDI,  Subsp.  U. 

(J.  100,  110,  111,  112,  118.  $.  109,  119,  120.  Aoj-ama, 
Hokkaido. 
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6.  122,  123,  124,  130, 134, 137.  ? .  135.  Noboribetsii,  near 
Moruran,  Hokkaido. 

"  Common  in  bamboo-grass." 

Similar  to  true  M,  geisha  in  all  respects  except  that  the  general 
colour  averages  slightly  paler  (nearly  as  pale  as  "  isabella,"  but 
of  a  more  rufous  brown),  and  the  ears  are  decidedly  shorter. 

Dimensions  of  the  type,  measured  in  the  flesh : — 

Head  and  body  90  mm. ;  tail  95 ;  hind  foot  19 ;  ear  12*5. 

Skull — greatest  length  23*5  ;  basilar  length  18 ;  palatilar  length 
10 ;  palatal  foramina  5 ;  length  of  upper  molar  series  3*6. 

ffc^.  Hokkaido ;  type  from  Noboribetsu. 

Type.  Adult  male.  B.M.  No.  6.1.4.269.  Original  number  123. 
Collected  21  November,  1904. 

The  eai'-measurement  of  M,  geisha  was  given  in  the  original 
description  as  12*5  mm.,  but  this  was  taken  on  a  poorly-made  skin, 
and  it  is  evidently  below  the  correct  dimensions.  For  of  nine 
adult  Izu  examples  seven  liave  been  measured  by  Mr.  Anderson  as 
14  mm.,  and  two  as  13*5,  while  of  thirteen  adult  Hokkaido  skins 
two  have  this  measurement  12,  two  12*5,  eight  13,  and  one  13*5. 
Little  as  this  difference  sounds  in  figures  it  is  easily  recognisable 
by  eye. 

The  occurrence  in  Hokkaido  of  representatives  of  Mict'omys 
epeciosus  and  geisha  shows  that  there  is  a  genuine  Japanese 
element  in  the  fauna  of  that  island,  mixed  with  the  boreal  non- 
Japanese  fauna  indicated  among  others  by  the  occurrence  of 
Sciunts  vulgaris  instead  of  lis,  and  Leptis  iimidtis  instead  of 
brachyuras, 

33.  MiCROMYS  MiNUTUS  JAPONicus,  subsp.  n. 

S .  286.     Jinrio,  Tokushima  Ken,  Shikoku.     500'. 

S .  322.     Tanano,  Tokushima  Ken,  Shikoku.     250'. 

2 .  462.     Kawachi,  Miyasaki  Ken,  Kiushiu.     1500'. 

General  colour  above  dusky  sepia,  the  rump  only  rufous,  as  in 
the  Eastern  forms  of  Jiiinuttts ;  belly  sharply  contrasted  white, 
though^ with  slaty  bases  to  the  hairs,  as  in  the  European  races. 
One  old  specimen,  however,  is  more  or  less  rufous  over  the  whole 
bf  the  upper  surface ;  but  this  would  seem  to  be  an  exception. 

Skull  apparently  thicker  and  heavier  than  in  the  other  races, 
with  an  unusually  large  brain-case  and  short  muzzle,  but  material 
is  lacking  for  a  satisfactory  comparison  with  the  Eastern  forms 
pygmcKus  and  ussvHcus  *.  Molars  decidedly  larger  than  in 
tissuricus,  which  has  the  tooth-row  only  2*8  mm.  in  length. 

Dimensions  of  the  type,  measured  in  skin  : — 

Head  and  body  66  mm. ;  tail  61  ;  hind  foot  14*5. 

Skull — basilar  length  1 3*7 ;  interorbital  breadth  3'4 ;  breadth  of 
brain-case  9*3 ;  palatilar  length  8 ;  diastema  4*5  ;  palatal  foi-amina 
3 ;  length  of  upper  molar  series  3*1. 

*  The  type  of  uswrieu*  has  a  hind  foot  14  mm.  iu  eugth,  not  12  as  given  in  the 
original  description. 
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Dimennkms  of  one  of  Mr.  Anderson's  qiecunens,  measared  in 
the  flesh : — 

Head  and  body  59  mm. ;  tail  55 ;  hind  foot  15  ;  ear  7. 

Hab.  Southern  Hondo,  and  the  islands  of  Shikoku  and  Kiushiu. 
Type  from  Tosa,  Kochi  Ken,  Shikoku. 

Ti/pe.  Adult  male.  B.M.  No.  5.3.3.44.  O^leeted  15  February, 
1904,  by  R.  Gordon  Smith,  Esq. 

The  occurrence  of  the  Harvest-MouBe  in  Japan  was  recorded 
by  Temminck. 

34.  MiCBOTUS  MOXTBBSLLI  M.-Edw. 

Arricda  moniMtU  M.-Edw.  Bech.  Mamm.  p.  285  (1874). 
(Fusiyama.) 

Arvicda  hatanedzumi  Sasaki,  Bull.  Tokyo  CoU.  Agric.  vi.  p.  51 
(1904).     (Tokyo.) 

d .  39.  $  .  38,  43,  45,  46.  Makado,  near  Nohechi,  Aomori 
Ken,  N.  Hondo. 

cJ  .  80,  84,  85,  86.  $ .  81,  87,  88,  89,  90,  91,  92.  Morioka, 
Iwate  Ken,  N.  Hondo. 

S .  151.      $  .  159.     Nakaomi,  nr.  Ohito,  Izu,  S.E.  Hondo. 

$  .  464,  467.     Kawachi,  Miyasaki  Ken,  Kiushiu.     1500'. 

The  British  Museum  owes  to  the  kindness  d  Prof.  Sasaki 
representative  examples  of  the  Vole  described  by  him  as  Arvieola 
hatanedzumi,  and  with  these  Mr.  Anderson's  specimens  entirely 
agree.  But  Prof.  Saf^ki's  name  is  unfortunately  antedated  by 
that  given  by  Milne-Edwards  in  1874,  the  type  of  which  latter  is 
in  the  Paris  Museum. 

This  type  was  caref  uDy  examined  by  Mr.  Gerrit  MiUer  during 
his  recent  visit  to  Europe,  and  on  his  later  studying  in  London 
the  specimens  of  "  hfUanedztimi "  from  Tokyo,  and  a  series  from 
Misaki  sent  home  by  Mr.  €k>rdon  Smith,  he  came  to  the  conclusion 
that  all  bdonged  to  one  species,  a  conclusion  from  which  I  see  no 
reason  to  differ. 

One  (No.  80)  of  the  twenty-three  specimens  has  a  supplementary 
(iffrestUMike  lobe  on  m^,  but  does  not  differ  from  the  rest  in  any 
other  respect. 

This  Vole  is  evidently  rare  in  Shikoku  and  Kiushiu,  for 
Mr.  Anderson  obtained  no  example  of  it  in  the  former  island  and 
only  two  in  the  latter. 

35.  EvoTOMYS  MIKADO  Thos. 

EvoUymys  mikado  Thos.  Abstr.  P.  Z.  S.  No.  23,  p.  19,  Dec.  5, 
1905. 

cJ .  121.     Noboribetsu,  near  Moruran,  Hokkaido. 

$.  107.     Aoyama,  Hokkaido.     400'.     Type. 

**  Under  moss-grown  log  in  forest  of  alders  and  birches." 

A  true  Evotomya  of  medium  size,  similar  in  general  appearance 
to  Danish  examples  of  E,  glareolus. 

Rufous  clorsal  area  covering  the  whole  top  of  the  head  and 
breadth  of  the  back  fairly  well  defined  laterally,  especially  on  the 
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fore-quarters;  its  colour  rather  redder  than  in  E.  ylareolns^ 
approaching  "  hazel "  of  Ridgway.     Sides  greyer.     Belly  washed  >, 

with  pale  buflf,  not  sharply  defined  laterally.  Ears  bright  rufous. 
Upper  surface  of  hands  and  feet  pale  brownish  white.  Tail  of 
medium  length,  well-haired  and  tufted,  dark  brown  above,  dull 
white  below,  the  terminal  tuft  black  above,  whitish  below. 

Skull  rather  flatter  than  in  E.  glareolus^  with  a  low  weak 
muzzle  and  the  frontal  outline  not  so  convex.  Palatal  foramina 
longer.     Choanse  broad  and  low,  their  structure  as  usual. 

Molars  with  the  same  essential  pattern  as  in  E,  glareolus,  but 
they  are  peculiarly  compressed  from  before  backwards,  so  as  to  be 
unusually  broad  in  proportion  to  their  length,  this  proportion  also 
being  shown  in  the  individual  cement-spaces,  which  are  broad 
transversely,  short  antero-posteriorly,  and  with  their  lateral 
angles  (especially  the  outer  above  and  the  inner  below)  very 
sharp. 

Dimensions  of  the  type,  measured  in  the  flesh  : — 

Head  and  body  104  mm. ;  tail  34;  hind  foot  17  ;  ear  11*5. 

Skull — tip  of  nasals  to  back  of  frontals  15*5 ;  nasals  6*7  x  2*9 ; 
height  of  muzzle  behind  incisors  3*5 ;  interorbital  breadth  3*8 ; 
palatilar  length  10*4 ;  diastema  7  ;  palatal  foramina  5 ;  length  of 
upper  molar  series  (crowns)  4*7 . 

Type.  Adult  female.  B.M.  No.  6.1.4.296.  Original  number 
107.     Collected  13  November,  1904. 

The  occurrence  of  a  typical  Evotomya  in  Hokkaido  was  quite 
to  be  expected  from  the  general  character  of  the  fauna  of  that 
island. 

36.   EVOTOMYS  (ObASEOMTs)  BEDFORDIiE  Thos. 

EvoUyimja  bedfordue  Thos.  Abetr.  P.  Z.  S.  No.  23,  p.  18,  Dec.  5, 
1905. 

(J.  22,  23,  24.  ?.  25,  27.  Shinshinotsu,  near  Sapporo, 
Hokkaido.     Below  100'. 

<J.  101,  104,  106,  113,  114,  115,  116.  $.  105.  Aoyama, 
Hokkaido.     200'. 

"  On  plains  covered  with  tall  grass  and  scattered  alders." 

**  In  bamboo-grass." 

Size  about  as  in  the  Scandinavian  E.  (C)  rufocamis  Sund.  Fur 
as  in  that  species,  long  and  loose ;  hairs  of  back  about  10  mm.  in 
length.  General  colour  less  contrasted  red  and  grey  than  in  ru/o- 
cantM,  the  back  darker  chestnut,  more  E.  glareoltcsAike,  and  the 
sides  darker  and  less  sharply  contrasted  grey.  Under  surface  dull 
greyish  washed  with  bufly.  Crown  rufous-chestnut,  like  the  back. 
Ears  inconspicuously  reddish.  Cheeks  like  sides.  Upper  surface 
of  hands  and  feet  dull  greyish,  the  fingers  whiter.  A  prominent 
glandular  patch  present  in  the  male  on  each  flank  in  front  of  the 
hip,  rather  further  back  than  in  E.  rufocamis.  Tail  considerably 
longer  than  in  rufocanua^  less  thickly  haired,  the  rings  of  scales 
not  hidden  ;  brown  above,  dull  white  below. 

Skull  apparently  veiy  much  as  in  E,  rufocanvbs.     It  may  be 
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noted  that  in  not  one  of  the  specimens  are  the  two  bridges  over 
the  lateral  grooves  on  the  posterior  palate  complete,  wlule  they 
appear  to  be  always  complete  in  true  Evotomya. 

Teeth  bi'oad  and  powerful,  their  pattern  much  as  in  E,  rufo- 
ccmua ;  last  segment  of  m'  simple,  with  scarcely  any  trace  of  a 
postero-intemal  re-entrant  angle. 

Dimensions  of  the  type,  measured  in  the  flesh  : — 

Head  and  body  119  mm. ;  tail  47  ;  hind  foot  (s.  u.)  20 ;  ear  15. 

Skull — greatest  length  27*8 ;  basilar  length  24  ;  zygomatic 
breadth  16  ;  length  of  nasals  8  ;  interorbital  breadth  3*7 ;  diastema 
7*9;  palatilar  length  13;  palatal  foramina  5*7 ;  length  of  upper 
molar  series  6*4 ;  breadth  of  front  lamina  of  m'  1*3. 

Hah,  Hokkaido.     Type  from  Shinshinotsu. 

Type,  Adult  male.  B.M.  No.  6.1.4.298.  Original  number  23. 
Collected  10  September,  1904. 

I  have  named  this  handsome  Vole  after  Her  Grace  the  Duchess 
of  Bedford,  whose  interest  in  zoology  is  not  less  than  that  of  her 
husband. 

E,  hedfordifB  agrees  with  the  Scandinavian  E,  nifocanuSj  the 
type  of  the  subgenus  Craaeomys^  in  all  essential  particulars,  but 
may  be  readily  distinguished  by  its  more  glareolua-V^iQ  colour,  less 
contrasted  back  and  sides,  and  longer,  less  hairy  tail. 

E,  (C.)  latctstei  Allen,  from  Kamtchatka,  is  a  considerably 
smaller  animal. 

An  example  of  this  species  was  obtained  by  the  late  Dr.  John 
Anderson  in  Hokkaido  in  1885,  and  presented  by  him  to  the 
British  Museum,  but  has  not  hitherto  been  identified. 

37.  EvoTOMYS  (Craseomys)  andersoni  Thos. 

Evotomys  andersoni  Thos.  Abstr.  P.Z.  S.  No.  23,  p.  18,  Dec.  5, 
1905. 

(S .  76.     Tsunagi,  near  Morioka,  Iwate  Ken,  N.  Hondo.  (Type,) 

S .  44.  Makado,  near  Nohechi,  Aomori  Ken,  extreme  North 
Hondo. 

Very  like  E,  {Craseomys)  bedfordia?  externally,  but  with  longer 
tail,  and  the  teeth  much  less  powerful. 

General  external  appearance  almost  exactly  the  same  as  in 
E.  bedfordice,  the  fur  of  the  same  long  loose  texture,  and  the 
colour  similarly  dark  lined  chestnut  passing  gradually  into 
greyish  on  the  sides,  without  the  marked  contrast  found  in 
E,  rufocanus.  Under  surface  rather  darker  buff  than  in  E,  bed- 
fordias.  Feet  rather  shorter  than  in  the  allied  species;  tail 
longer,  its  dark  upper  less  contrasted  with  its  pale  lower  surface. 

Skull  of  the  same  general  shape  as  in  E,  bedfordiof,  and  with 
the  same  long  parallel-sided  interorbital  region,  but  more  lightly 
built  throughout.  Palatal  foramina  shorter.  Hinder  edge  of 
palate  with  the  bridges  over  the  lateral  grooves  complete. 

Teeth  conspicuously  lighter  and  weaker  than  in  E,  bedfordice^ 
the  incisors  and  all  the  molars  much  narrower.     Pattern  in  a 
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general  way  similar,  but  the  broad  bold  outlines  of  E.  bedfordias 
ai-e  replaced  by  a  weaker  and  more  rounded  pattern,  more  like 
that  of  ordinary  Evotomya,  to  which  this  species  shows  some 
approximation.  But  the  teeth  ai*e  rootless,  and  with  m^  and  m, 
encapsuled  as  in  Craseomys.  Posterior  section  of  m^  more  com- 
plicated than  in  bedfordice,  forming  an  intui*ned  C,  there  being 
three  re-entrant  angles  on  each  side  of  this  tooth,  the  last  at  least 
half  as  deep  as  the  two  anterior  ones.  In  £,  bed/ordice  and 
A\  ru/ocanus  there  is  scarcely  any  trace  of  a  third  concavity  on 
either  side,  while  the  two  anterior  re-entrant  angles  are  exceed- 
ingly deep  and  bold. 

Dimensions  of  the  type,  measured  in  the  flesh  : — 

Head  and  body  120  mm.;  tail  54 ;  hind  foot  (s.  u.)  18*5 ;  ear  13. 

Skull — greatest  length  26*6  ;  basilar  length  22*7 ;  zygomatic 
breadth  15 ;  length  of  nasals  7*8 ;  interorbital  breadth  3*3 ; 
diastema  7  ;  palatilar  length  1 2*2  ;  palatal  foramina  5  ;  length  of 
upper  molar  series  5*1  ;  breadth  of  front  lamina  of  m'  0'9. 

Ilc^,  Northern  Hondo.     Type  from  near  Morioka. 

Type.  Adult  male.  B.M.  No.  6.1.4.307.  Original  number  76. 
Collected  10  October,  1904. 

The  second  specimen  (No.  44)  is  younger  and  therefore  more 
gi-eyish  brown  in  colour,  and  its  teeth  are  more  angular  than  those 
of  No.  76.  But  I  do  not  think  that  there  is  any  doubt  as  to  its 
belonging  to  the  same  species  as  the  type. 

1  have  named  this  interesting  Vole  in  honour  of  Mr.  Anderson, 
its  discoverer,  who  has  so  far  carried  out  the  Duke  of  Bedford's 
exploration  with  conspicuous  success. 

38.  EvoTOMYS  (Phaulomys)  smithii  Thos. 

Evotomya  {Plumlomys)  smithii  Thos.  Ann.  Mag.  N.  H.  (7)  xv. 
p.  493  (1905). 

(^.146.  $.160.  Nakaomi,  nr.  Ohito,  Izu  Peninsula,  S.E. 
Hondo.     400'. 

d .  345,  346,  347,  348, 359,  360.  $  .  333,  349,  350,  361,  362. 
Ochi,  Kochi  Ken,  Shikoku.     1400'. 

6 .  267,.  270,  271,  296,  297,  311.  $  .  287,  291,  298.  Jinrio, 
Takushima  Ken,  Shikoku.     500'. 

cJ.  382,  383,  384.     Kuma,  Ehime  Ken,  Shikoku.     1200'. 

(^.315.     $.316.    Fukuhara,Tokushima Ken, Shikoku.    750'. 

S .  325.     Ikeda,  Tokushima  Ken,  Shikoku. 

2  .  320.     Yanainidane,  Tokushima  Ken,  Shikoku.     1600'. 

cJ .  387,  388,  399,  407,  414,  424,  431, 445.  $ .  386,  389,  400, 
415,  439,  440,  441.     Takamori,  Kumamoto  Ken,  Kiushiu. 

d .  465.  2  .  ^^B,  449, 450,  455, 457, 468,  469,  470.  Kawachi, 
Miyasaki  Ken,  Kiushiu.     1500'. 

d .  478.     Mitai,  Miyasaki  Ken.     1000'. 

This  fine  series,  numbering  53  examples,  of  the  new  form  of 
Red-backed  Vole  discovered  by  Mr.  Gordon  Smith,  adds  con- 
siderably to  our  knowledge  of  its  vai'iation  and  distribution.     It 
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would  seem  to  be  widely  spread  over  Southern  Hondo,  S.  of  SS""  N., 
and  to  be  common  in  both  Shikoku  and  Kiushiu,  its  distribution 
thus  corresponding  with  that  of  so  many  Japanese  animals.  There 
does  not  appear  to  be  any  tangible  difference  between  the  speci- 
mens f i-om  the  Izu  Peninsula,  from  the  type  locality,  Kobe,  or  from 
the  two  southern  islands,  Shikoku  and  Kiushiu.  In  each  place, 
however,  there  seems  a  good  deal  of  variability,  both  in  coloui-, 
which  ranges  from  a  light  russet-brown  to  a  dark  "  vandyke- 
brown,"  and  in  tooth-pattern. 

In  the  latter  respect  the  foUowing  description  applies  to  the 
majority  of  the  specimens,  the  type  being  among  the  minority ; 
but  there  is  every  gradation  between  the  two. 

M'  with  the  first  outer  and  inner  re-entrant  angles  subequal, 
the  latter  being  much  deeper  in  the  type;  second  and  third 
spaces  partially,  and  in  some  cases  fully,  separated,  not  continuous 
as  in  the  type ;  fourth  space  not  always  separated  off  from  the 
posterior  C ;  head  and  tail  of  the  C  strongly  developed,  with  a 
deep  re-entrant  angle  between  them,  as  deep  as  the  one  before  the 
head,  the  third  internal  projecting  angle  of  the  tooth  ;  there  are, 
therefoi-e,  three  subequal  internal  re-entrant  angles,  while  in  the 
type  there  are  two  deep  ones  only  (the  second  deeper  than  ls 
shown  in  my  figure  and  running  more  directly  backwards),  the 
third  being  represented  by  a  quite  inconspicuous  concavity. 
Similarly  on  the  outer  side  of  the  tooth  the  third  concavity  is 
usually  far  more  marked  than  in  the  type.  As  a  result  of  these 
variations  in  the  depths  of  the  re-entrant  angles,  the  whole  tooth 
appears  more  bilaterally  symmetrical  than  in  the  figured  specimen. 
Below,  the  spaces  of  m^  are  usually  less  uniformly  coale«jed  with 
each  other,  and  the  slight  antero-internal  concavity  of  the  front 
trefoil  is  often  developed  into  a  well-defined  re-entrant  angle,  so 
that  thei-e  are  four  inner  re-enti-ant  angles  to  the  tooth  instead  of 
three. 

The  measurements  (in  mm.)  in  the  flesh  of  two  Kiushiu  adults 
are  as  follows : — 

c^  .  Head  and  body  100 ;  tail  50  ;  hind  foot  17-5  ;  ear  11. 
$.         M  „         103;     „    49;  „        18-0;  .„    12. 

With  regard  to  the  number  of  the  mammie,  there  appear  to  be 
only  6,  two  inguinal  pairs  and  a  posterior  pectoral  pair,  no  ti-ace 
of  an  anteiior  pectoral  pair  being  discoverable.  But  the  exami- 
nation has  only  been  made  on  skins,  none  of  them  killed  in  the 
breeiling-season,  and  must  therefore  not  be  looked  on  as  final. 

**  Lives  both  in  forest  and  on  grassy  hill-sides." — M,  P,  A . 

39.  Lepus  timidus  ainu  Barr.-Ham.* 

cJ.  129.     Noboribetsu,  neai*  Moruran,  Hokkaido. 

In  the  white  winter  pelage. 

Dimensions  in  the  flesh  : — 

Head  and  body  510  mm. ;  tail  35 ;  hind  foot  142 ;  ear  65. 

•  P.  Z.  S.  1900,  p.  90. 
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40.  Lepus  brack YURU8  Temm. 

cf .  3.     Takaya,  near  Yonezawa,  XJzeu,  Hondo. 

(f.  175.     Tajinia,  Izu  Peninsula,  S.E.  Hondo. 

d.  180.     Ohito,  Izu  Peninsula.     100'. 

d.  235,  242.  ?.  239,  244.  Washika^chi,  Nara  Ken, 
Hondo. 

d.  282,  305.  ?.  283,  306,  307.  Jinrio,  Tokushima  Ken, 
Shikoku. 

(S .  421.      $.  413.     Takamori,  Kumamoto  Ken,  Kliushiu. 

Dimensions  of  an  adult  female  in  the  flesh : — 

Head  and  body  505  mm. ;  tail  40 ;  hind  foot  135  ;  ear  78. 

"  Very  common ;  called  *  XJsangi '  by  the  Japanese." — M,  F,  A . 

41.  Pentalaqus  furnessi  Stone. 

(S .  600.     Oshima,  Okinawa,  Liu-Kiu  Is. 

This  specimen  of  the  interesting  Liu-Kiu  Hare  was  presented 
to  Mr.  Anderson  by  Mr.  Alan  Owston,  of  Yokohama.  It  agrees 
with  the  type  in  the  possession  of  only  five  upper  cheek-teeth. 

Another  specimen  is  now  living  in  the  Duke  of  Bedford's 
menagerie  at  Woburn, 

42.  Sus  LBUCOMYSTAX  Temm. 

2  .  252.     Washikaguchi,  Nara  Ken,  Hondo. 
**  The  Wild  Boar  is  very  common,  some  500  being  killed  yearly 
in  Nara  Ken  alone.     Japanese  name  *  Inoshishi.' "—  M,F,A, 

43.  NfiMORHiEDus  CRispus  Temm. 

($ .  229,      ?  .  230.     Washikaguchi,  Nara  Ken,  Hondo. 

"  The  Goat-Antelope  is  exceedingly  rare  in  Nara  Ken,  and 
probably  everywhere,  for  this  is  but  the  second  place  where  I  have 
heard  of  its  existence.  I  was  told  that  5  to  7  are  killed  yearly 
in  Nara  Ken.  It  inhabits  dense  forested  heights,  and  when 
pursued  seeks  the  rockiest  and  most  precipitous  places  where  it 
can  find  cover.     Japanese  name  *  Niku.'  " — M,  P.  A, 

44.  Cervus  sika  Temm. 

2  .  228.     Washikaguchi,  Nara  Ken,  Hondo. 
"  Common,  many  hundreds  being  killed  yearly  by  the  natives. 
Native  name  *  Shika.'  "—if.  F,  A. 


APPENDIX. 

On  CoUections  from  the  lalatids  of  Oki,  Yakushima,  a/nd 
Tanegashima, 

I.  Oki  Islands. 

These  islands  lie  about  50  miles  out  at  sea,  north  of  Matsuye, 
towards  the  western  end  of  South-west  Hondo.  Mr.  Anderson 
says : — "Dogo  Island,  the  largest  of  the  group,  is  a  heavily- wooded, 
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mountainous  island,  rising  in  places  to  over  2000  feet.  Only  the 
broadest  valleys  are  cultivated,  and  the  hill-sides  near  the  sea. 
The  mountains  are  steep,  but  not  usually  rocky.  With  few 
exceptions  dense  forest  clothes  all  the  mountain-sides  and  tops. 
It  consists  of  oaks,  elms  (*zelkova'),  chestnuts,  camelias,  pines, 
firs,  and  cryptomerias. 

"The  island  is  well  watered.  We  had  frequent  heavy  i*ains 
during  our  stay,  which  was  from  June  28  to  July  12.  The 
prevtuling  temperature  at  the  little  interior  hamlet  where  we 
stayed  was  74°  F.  at  noon.     The  nights  were  slightly  cooler." 

Of  the  geology  Mr.  Robert  Anderson  says :  "  Dogo  seems  to  be 
founded  on  a  formation  of  very  old  gneiss  of  sedimentary  origin, 
which  is  concealed  over  much  of  the  surface  by  recent  volcanic 
i-ocks  and  local  Tertiary  deposits." 

31  specimens  were  obtained  in  Dogo,  belonging  to  the  following 
six  species.  Several  show  some  slight  modification  as  compared 
with  their  Hondo  allies. 

1 .  MOQERA  WOGURA  KOBEJB,  Thos. 

d .  586,  587,  596,  602.  ?  .  582,  585,  588,  589,  590,  594,  595, 
597,  601,  605,  607,  610.     Dogo  Island.     100'. 

These  specimens  are  in  no  way  distinguishable  from  the  large 
Mole  of  S.W.  Hondo. 

Their  skulls,  without  exception,  are  all  within  the  narit>w 
limits  of  38  to  40  mm.  in  total  length. 

2.  XJrotrichus  talpoides  Temm. 
(J.  591.     Dogo  Island.     100'. 

3.  Crocidura  dsi-nezumi  Temm. 
c^.  599.     Dogo  Island.     100'. 

4.  MiCROMYS  SPECIOSUS  NAVIGATOR  *,  Subsp.  n. 

c^.  583,  592,  593,  603.  $.  580,  584.  Interior  of  Dogo 
Island. 

General  chaiacters  as  in  Japanese  spedosuSy  though  the  colour 
is  a  little  duller  than  the  average  and  the  feet  are  more  brownish 
grey,  not  so  distinctly  white.  Tail  markedly  shorter  than  in  any 
specimens  from  elsewhere. 

Skull  as  in  true  speciosus. 

The  following  are  the  dimensions  (in  mm.)  of  four  well-gix)wn 
specimens : — 


tail  87;  hind  foot  24-5;  ear  16. 
„   88;  „        25    ;     „    16-5. 

„    79;  „        25     ;     „    15. 

„    87;  „        24-5;     „    15. 

Skull   of  type — gieatest  length  29  mm. ;     basilar  length  23 ; 
length  of  upper  molar  series  4*2. 

*  Oki^out  in  the  sea,  out  in  the  offing. 


(^  Heaxl  and  boily  112 

6  „  „     120 

d  (Type)    „  „     104 

2  „  »     104 
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Ty^.  Young  adult  male.  B.M.  No.  6.1.4.378.  Original 
number  583.     Collected  30  June,  1905. 

This  insular  form  of  the  common  Japanese  Field-Mouse  is 
readily  recognisable  by  its  much  shorter  tail,  this  organ  in  true 
»pecio8iis  being  rarely  less  than  100  mm.  in  length. 

5.  MiOROMYS  GEISUA  C'ELATUS,  Subsp.  n. 

c^.  598,  Gil.      2'  581,  606.     Interior  of  Dogo  Island.     100'. 

Average  size  distinctly  smaller  than  in  mainland  geisha,  and 
the  tail  proportionally  short.  Fur  fine  and  close ;  hairs  of  back 
about  6-7  mm.  in  length.     Colour  as  in  true  geisha. 

Dimensions  (in  mm.)  of  thi*ee  specimens,  measured  in  the  flenh : — 

(S  (T}'pe)  Head  and  body  80;  tail  80;  hind  foot  19;  ear  15. 

6    >»  »     77;     „    83;  „        19;     „   14. 

S    ,,  „     78;     „    74;  „        19;     „   13. 

Skull  of  type — greatest  length  24  mm.,  length  of  upper  molar 
series  3'6. 

Type.    Male.      B.M.   No.   6.1.4.385.      Original   number  611 
Collected  10  July,  1905. 

These  insular  examples  of  the  common  geisha-monse  are  5- 
15  mm.  less  in  the  h&kd  and  body  measiu'ement,  and  5-20  less 
in  the  tail,  than  specimens  fi-om  the  mainland,  but  are  like  the 
latter  in  all  other  inspects. 

6.  Lepus  brachyurus  okiensis,  subsp.  n. 

cS .  609  {j/g.).      2  .  604,  608  {yg.).     Dogo  Island.     100'. 

Size  and  other  essential  characters  as  in  true  hra-chydrus,  but 
the  colour  heavily  blackene*!  throughout,  more  or  less  melanistic. 
Of  the  type,  the  only  adult,  the  general  colour  above  is  uniform 
bistre-brown,  the  ordinary  subterminal  bufty  rings  on  the  hail's 
being  either  absent  or  much  reduced.  Centiul  area  of  face  ami 
crown  similar  to  back,  as  are  the  cheeks  ;  a  lighter  line  running 
from  the  whiskers  past  the  eyes  to  the  ears.  Nape  brown.  Ears 
with  the  proectote*  deep  black,  inconspicuously  fringed  with 
buflfy ;  metentote  blackish  proximally,  brownish  buffy  terminally, 
outer  fringe  narrow,  dull  buffy,  inconspicuous ;  metectote  bix)wn 
proximally,  the  terminal  half-inch  black.  Sides  little  lighter  than 
back.  Interramia  dull  whitish,  reduced  in  size  by  the  extension 
of  the  black  chin-patch.  Collar  deep  bistre- brown.  Belly  dull 
whitish.     Limbs  coloured  like  back,  the  long  hairs  of  the  feet 

*  Ever^  mammalogist  in  describing  specimens  has  felt  the  need  for  names  to 
characterise  the  different  pArts  of  the  ear  when  folded,  as  in  repose.  The  anterior 
third  and  posterior  tvrO'thirds  of  the  outer  surface,  and  the  same  of  the  inner,  make 
four  areas  always  distinguished  from  each  other  by  colour  or  degree  of  hairiness,  and 
constantly  have  to  be  described.  If,  therefore,  the  whole  onter  surface  of  the  ear  be 
called  the  ectote,  we  may  call  its  anterior  part  the  proectote  and  the  posterior  the 
metectote.  Similarly  the  inner  surface  would  be  the  eutote,  its  anterior  part  the 
proentote  and  the  posterior  part  the  metentote.  In  ordinary  specimens,  with 
the  ears  folded  back,  it  is  the  proectote  and  the  metentote  which  are  visible  and 
characteristically  coloured,  while  the  metectote  and  proentote  are  commonly  more 
or  less  naked  and  colonrle^f:. 

Prot.  Zool.  Soc.— 1905,  Vol.  II.  No.  XX Y.  25 
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smoky  blackish.  Tail  black  above,  very  slightly  more  greyish 
below. 

Skull  as  in  true  hrachyurua. 

Dimensions  of  the  type,  measured  in  the  flesh  : — 

Head  and  body  606  mm. ;  tail  54 ;  hind  foot  138 ;  ear  78. 

Type.  Adult  female.  B.M.  No.  6.1.4.389.  Original  number 
604.     Collected  7  July,  1905. 

This  Hare  affords  an  instance  of  the  blackening  so  often  found 
in  insular  forms.  Ko  doubt  it  is  a  kind  of  melanism,  but  the 
indications  given  by  three  specimens,  even  though  they  differ  in 
degree,  that  the  darkening  is  not  spasmodic  or  individual,  renders 
it  necessary  to  recognise  the  animal  by  a  subspeciflc  name*. 

II.  Yakushima. 

Yakushima  was  not  visited  by  Mr.  Malcolm  Anderson,  but  by 
his  brother,  Mr.  Robert  V.  Anderson,  who  had  been  helping  him 
in  his  collecting  work  in  Kiushiu,  Shikoku,  and  the  Oki  Islands. 
The  following  is  an  extract  from  the  admirable  notes  on  the 
island  he  has  given  me : — 

"  Yakushima  lies  some  forty  miles  south  of  the  southernmost 
headland  of  Kiushiu,  a  few  miles  south-west  of  Tanegashima,  and 
between  30°  15'  and  30^  25'  N.  lat.  It  is  one  of  the  Osumi 
group  of  small  islands  which  are  the  most  northerly  of  the 
Liu-Kiu  curve.  It  is  extremely  mountainous  in  character,  the 
only  approximation  to  the  level  being  along  the  coast  whence  a 
gentle  incline  slopes  to  the  steep  hills  a  quarter  of  a  mile  to  a  mile 
away.  The  island  is  seen  from  the  sea  as  a  mass  of  densely- 
forested  high  mountains  with  straight  low  coast-line,  sevend 
ridges  that  inclose  basins  culminating  centrally  in  Miyanoura- 
dake  at  an  altitude  of  more  than  six  thousand  five  himdred  feet. 
The  island  is  circular,  with  a  diameter  of  about  fifteen  miles. 
The  sides  of  the  hills  usually  slope  at  an  angle  of  forty-five 
degrees,  except  here  and  there  where  great  cliffs  of  granite  make 
a  break  in  the  forest. 

**  The  climate  is  very  wet,  and  the  island  abounds  in  streams  and 
mountain-torrents.  Light  snow  sometimes  falls,  even  in  summer, 
on  the  highest  peaks. 

"  There  are  no  rabbits  or  martens  in  Yakushima,  but,  according 
to  native  reports,  weasels  are  common." — /?.  V,  A . 

Although  he  heard  of  them  from  the  natives,  Mr.  Anderson 
was  not  able  to  obtain  any  specimens  of  the  Yakushima  monkey, 
weasel,  or  deer;  but  it  fortunately  happens  that  a  collection  of 
Mammals  has  just  been  acquired  by  the  Museum  from  Mr.  Alan 
Owston,  which  contains  examples  of  the  first  and  third,  besides  a 
weasel  from  Tanegashima,  and  I  therefore  record  them  here,  so 
as  to  complete  the  list  of  the  Mammals  known  to  exist  in  the 
island. 

•  Mr.  Anderson  has  since  written  to  me  cxpre»Ring  his  conviction  that  the  Oki 
Hare  is  constantly  different  from  that  from  Hondo. 
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1.  MaOAOUS  FUS0ATU8,  BI7. 

cT .  Owston  CoUection.     Nos.  1,  3,  4.      ?  .  2,  5. 
These  specimens  are  dark  in  colour,  but  not  darker  than  some 
of  the  Shikoku  examples. 

2.  MOOEKA  WOOURA  KANAI,  Subsp.  n. 

cJ.  560,  561,  564,  566,  569,  571,  573,  574.  $.  562,  563. 
Miyanoura,  Yakushima.     Sea-level. 

Two  specimens  in  the  Owston  Collection. 

A  small  insular  form,  rather  larger  than  the  typical  wogura  of 
Yokohama,  far  smaller  than  the  large  kohe(B  of  S.W.  Hondo, 
Shikoku,  and  the  Oki  Islands.  Colour  rather  dark,  tending  towards 
slaty ;  not  so  brown  as  in  kohecB, 

Dimensions  of  the  type,  measured  in  the  flesh  : — 

Head  and  body  138  mm. ;  tail  14  ;  hind  foot  19. 

Skull — greatest  length  35 ;  basal  length  30*3 ;  greatest  breadth 
16*6 ;  front  of  upper  canine  to  back  of  m'  12*8. 

Lengths  of  six  other  skulls,  all  male— 36-2,  36-5,  35*1,  34*9, 
36-5,  35-4. 

T^fpe.  Old  male.  B.M.  No.  6.1.4.394.  Original  number  569. 
Collected  13  June,  1905. 

The  recurrence  of  a  small  Mole  at  the  south-west  comer  of  the 
Japanese  Islands,  separated  from  the  other  small  one  of  N.E. 
Hondo  by  the  large  kobeas,  renders  it  a  difficult  matter  to  know 
how  best  to  name  the  different  forms.  But  as  in  my  paper 
describing  kobece  the  original  toogura  is  allocated  to  the  Yokohama 
animal,  it  seems  better  to  maintain  that  reference  in  the  absence 
of  direct  evidence  to  show  that  wogura  was  given  to  the  small 
Mole  now  described. 

The  extreme  uniformity  in  the  size  of  the  specimens  is  very 
noteworthy. 

At  the  instance  of  Mr.  Robert  Anderson  I  have  used  for  this 
Mole  the  name  of  Mr.  K.  Kanai,  a  native  Japanese  helper,  to 
whom  he  and  his  brother  were  much  indebted  for  assistance. 

Mr.  Anderson  states  that  the  Mole  is  exceedingly  common  in 
Yakushima,  where  the  damp  climate  no  doubt  produces  a  plentiful 
crop  of  earthworms. 

3.  CaooiDURA  D8I-NEZUMI  UMBRINA  Temm.  (?). 
J.  547.     Miyanoura.     40'. 

"  Caught  in  forest  of  large  trees  and  bamboo  undergrowth." — 
H.V.A. 

This  Shrew  is  rather  darker  and  longer-tailed  than  the 
ordinary  Japanese  C,  dsi-nezumi,  and  may  represent  the  form 
described  by  Temm i nek  as  Sorex  umhrmus. 


4.  Mus  MOL068INUS  Temm. 
(S .  Miyanoura,  Yakushima.     600'. 


25* 
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5.  MiCROMYS  8PECIOSU8  Temm. 

(S  .  556.    J  .  545.    Miyanoura,  Yakushima.    Sea-level  to  400'. 
These  specimens  ai*e  rather   more   heavily  blackened  on  the 
back  than  average  mainland  examples. 

6.  MiCROMYS  GEISHA  YAKUI,  Subsp.  n. 

d.  549,  551,  552.  ?.  548,  550.  Mountains  of  Centml 
Yakushima.     3500'. 

Size  and  length  of  tail  about  ns  in  typical  geisha,  but  the  feet 
unusually  long  and  hea\-y.  Coloin-  nither  darker  and  fur  longer 
(hairs  of  back  7-8  mm.). 

Dimensions  (in  mm.)  of  thi^ee  specimens,  tiiken  in  the  flesh  : — 

c?    Head  and  body  88;  tail  101  ;  hind  foot  21     ;  ear  15. 

$   (Type)     „  „     86;     „      96;  „       20-5;     „    14. 

?    „  „     84;     „      96;  „        20    ;     „    13-5. 

Skull  of  type^greatest  length  25 ;  length  of  upper  molar 
series  4. 

Type.  Female.  B.M.  No.  6.1.4.407.  Original  number  548. 
Ck)llected  7  June,  1905. 

The  long  and  rather  dai*k  fur  of  the  Yakushima  geisha  is 
probably  due  to  the  extreme  dampness  of  the  island,  where  the 
rain  is  heavy  and  continuous. 

These  Mice  were  obtained  during  a  trip  Mr.  Anderson  made 
up  to  the  mountainous  centre  of  the  island,  pai-t  of  the  way  down 
into  the  basin  which  succeeds  the  highest  ridge  to  be  seen  from 
the  sea.     They  appeared  to  be  abundant  in  tlie  forest. 

7.  Cervus  sika  Temm. 

cf .  Owston  Coll.     No.  1 .     Yakushima. 

III.  Tanbgashima. 

"  Tanegashima  lies  between  Yakushima  and  the  mainland  of 
Kiushiu,  from  which  it  is  distant  about  20  miles.  It  is  com- 
paratively flat,  the  highast  ridge  attaining  about  1200  feet.  It 
is  cultivate<l  except  on  the  centml  hills,  which  are  covered  jmrtly 
with  forest,  partly  with  grass. 

"Monkeys,  weasels,  deer,  and  boai^s  were  reported  to  us  by 
the  natives.     No  hares  exist  here." — J/.  P,  A . 

Mr.  Anderson  only  succee<led  in  obtaining  examples  of  the  two 
usual  species  of  Mia^omys,  A  weasel  from  Tanegj\shimn  is  in 
the  Owston  Collection. 

1.  PuTORius  iTAi«i  Temm. 

J  .  Owston  Coll.     No.  1.     Tanegashima. 

2.  MiCROMYS  SPECiosus  Temm. 

<J.  522,  524.  ?.  523,  525.  Noi-them  Tanegashima.  Sea- 
level. 
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S .  527,  528,  537,  538,  539.  $  .  526,  529,  531,  532,  533,  534, 
540.     Centiul  Tanegashima.     300' 

cT.  542.      $.  543,544.     Nishiiioomote,  Tanegashima.     150'. 

3.    MiCROMYS  GEISHA  TllOS. 

cT .  536.      J  .  535,  539,  541.     Central  Tanegashima.     300'. 

These  specimens  are  intermediate,  as  should  be  the  case, 
between  the  long-footed  yakui  and  the  ordinary  geiahct,  of  Japan. 
Tliree  of  the  specimens  are  measured  as  having  the  hind  foot 
19*5  mm. 

EXPLANATION  OF  PLATE  IX. 

Mmtela  melampus  bedfordi,  p.  343. 


4.  A  Uevision  of  the  Fishes  of  the  Fiiiuily  Galcuvildw. 
By  C.  Tate  Regan,  B.A.,  F.Z.S. 

[Received  October  26, 1905.] 
(Plates  X.-XIII.*) 

Tlie  Galaxiidse  are  a  family  of  Teleostean  Fishes  which  are  placed 
by  Boulenger  in  the  Haplomi,  a  suborder  defined  by  the  abdominal 
ventral  fins,  the  persistent  pneumatic  duct,  and  the  absence  of  a 
mesocoracoid  element  in  the  pectoral  arch. 

They  may  be  thus  defined  : — 

Maxillary  behind  the  prwmaxillaiy  and  toothless,  but  to  a 
certain  extent  bordering  the  mouth.  Parietals  in  contact, 
sepamting  the  frontals  from  the  supraoccipital ;  orbitosphenoid, 
basisphenoid,  and  opisthotic  wanting ;  pro-otics  not  forming  a 
roof  for  the  eye-muscle  canal,  which  is  confluent  with  the  cranial 
cavity ;  mesethmoid  small,  unpaired.  Ribs  attached  to  auto- 
genous parapophyses ;  epipJeurals  and  epineurals  present.  Post- 
tempoi-al  simple,  attached  to  the  epiotic ;  pectoral  pterygowls 
noi-mal,  4  in  number.  5  to  11  branchiostegals ;  gill- membranes 
fi-ee  fi*om  the  isthmus ;  pt^udobranchife  present ;  four  gills,  a 
slit  behind  the  fourth.  Body  naked.  Xo  adipose  fin.  Pectorals 
placed  low ;  ventrals,  if  present,  with  6  or  7  rays.  Air-bladder 
present.     Ova  falling  into  the  abdominal  cavity  before  extrusion. 

The  closely  allied  Uaplochitonidie  differ  in  the  greater  develop- 
ment of  the  prsemaxillaries,  the  presence  of  a  roof  for  the  eye- 
muscle  ctinal,  formed  by  the  pro-otics,  and  in  liaving  an  adipose  fin. 

Tlie  Esocidae  of  the  Noi-them  Hemisphere  resemble  the 
Oalaxiidai  and  Haplochitonidte  of  the  Southern  in  the  primitive 
structure  of  the  vertebml  column,  also  in  the  shape  of  the  cranium, 
the  orbitosphenoid  wanting  and  the  opisthotic  very  small  or  absent. 
However,  the  presence  of  well -developed  paired  ethmoids  and  the 
separjition  of  the  parietals  by  the  supmoccipital  are  cranial 
differences  of  considerable  importance. 

*  For  explanation  of  the  Plates,  see  p.  3S8. 
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So  long  as  they  were  supposed  to  be  a  fresh- water  group,  the 
geographical  distribution  of  the  C^alaxiidaB  was  considered  to  be  of 
considerable  interest,  occurring  as  they  do  in  the  Southern  half  of 
Australia,  Tasmania,  New  Zealand  and  the  neighbouring  islands, 
Chile,  Patagonia  and  the  Falkland  Islands,  and  at  the  Cape  of 
Good  Hope. 

The  occurrence  of  Galaxias  maculatua  in  the  sea  has  been 
recorded  by  Valenciennes  and  by  Philippi,  off  the  Falklands  and  off 
the  coast  of  Chile  respectively.  The  observations  of  Johnston  in 
Tasmania  and  of  Hutton  and  Clarke  in  New  Zealand  are  to  the 
effect  that  Galaxias  attemmtua  descends  to  the  sea  periodically  to 
spawn.  Mr.  Rupert  Yallentin  has  seen  shoals  of  little  fishes, 
which  I  identify  with  the  Galaxias  graciUimus  of  Canestrini,  in 
the  sea  at  the  Falkland  Islands.  Recently  Galaxias  bi'evipinnis 
has  also  been  found  to  be  marine,  G.  bdUmsi,  described  by 
Hutton  from  the  Auckland  Islands,  proving  to  be  identical  with 
this  species. 

The  Galaxiidte  present  many  analogies  to  the  Salmonidse  of  the 
Northern  Hemisphei'e,  both  being  circumpolar  groups  of  marine 
origin  which  are  establishing  themselves  in  fresh-water.  In  both 
families  we  meet  with  non -migratory  forms  which  appear  to  have 
finally  left  the  sea  and  with  others  which  return  to  the  sea 
periodically;  but  whilst  the  migratory  Salmonidse  are  anadromous, 
the  migratory  Galaxiidae,  on  the  contrary,  are  catadromous. 

The  enormous  range  of  variation  in  the  fresh-water  Salmonidse 
rendei's  the  delimitation  of  species  a  matter  of  great  difficulty, 
and  so  it  is  with  the  Galaxiidae,  with  the  similar  result  that  a 
large  number  of  nominal  or  insufficiently  defined  species  have 
been  described. 

In  some  species  numerous  small  blackish  spots  on  the  body  and 
fins,  due  to  the  presence  of  parasitic  organisms,  are  almost  always 
pi*esent,  and  have  been  mistaken  for  colour-markings  characteristic 
of  the  species  (e.  g.  G,  lynx  and  G,  oHckis), 

The  burrowing-habits  of  a  species  of  Gcdasdas  have  been  recorded 
by  T.  S.  Hall  (Vict.  Nat.  xviii.  1900,  p.  65),  who  states  that, 
according  to  the  observations  of  Mr.  Russell  Ritchie  of  Launceston, 
in  Tasmania  Cfalaadas  have  been  dug  up  in  moist  peaty  soil,  and 
swim  when  placed  in  water.  As  many  as  twelve  at  a  time  have 
been  dug  up  in  one  place  and  lived  in  water  in  a  pickle- jar  for 
various  periods  up  to  three  days.  The  loss  of  the  ventral  fins  and 
the  small  eyes  of  the  New  Zealand  Neochaivna  apada,  which 
burrows  in  damp  clay,  show  its  special  adaptation  to  similar  habits. 

The  material  on  which  the  present  revision  is  based  consists  of 
the  specimens  in  the  British  Museum,  including  all  the  types 
described  by  Richardson  and  by  Giinther,  as  well  as  a  series  of 
specimens  from  Tasmania,  sent  by  Mr.  R.  W.  Johnston  in  1880, 
representing  the  species  described  by  him,  and  typical  examples  of 
G»  nigothoruk  Lucas  and  G,  hcUaiisi  Hutton.  A  large  series  of 
specimens  has  been  received  from  the  Australian  Museum,  in- 
cluding the  types  of  G,  occidetUaliSf  G,  vxUerhouse.i^  and  G.  hayi. 
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The  author  has  also  been  permitted  to  examine  the  types  of 
G,  scriba  and  G,  omatuSf  preserved  in  the  Paris  Museum,  and 
those  of  G.  aUenu(Uu8,  G,  maculattcs,  and  G,  cUpinus,  in  the 
Museum  of  the  University  of  CamBridge. 

The  author  wishes  to  gratefully  express  his  thanks  to  the 
Director  of  the  Australian  Museum,  to  Mr.  E.  R.  Waite,  to 
Professor  L.  Vaillant  and  to  Dr.  S.  F.  Harmer.  Also  to  Mr.  J. 
A.  WolflEsohn,  who  has  kindly  sent  him  a  copy  of  Philippics  paper 
describing  the  Chilian  species. 

27  species  may  be  regarded  as  well  established,  but  this  number 
will  doubtless  soon  be  augmented.  Two  genera  may  be  recognised, 
Galaxias  and  N^eochmtna, 

Galaxias. 

Galaxia8  Cuv.  lUgne  Anim.  ii.  p.  183  (1817);  Cuv.  &  Val. 
Hist.  Nat.  Poiss.  xviii.  p.  340  (1846) ;  Gunth.  Cat.  Fish.  vi.  p.  208 
(1866). 

Mesites  {non  Geoffr.)  Jenyns,  Voy.  Beagle,  Fish.  p.  118  (1842). 

Austrocobitis  Ogilby,  Proc.  Linn.  Soc.  N.S.Wales,  xxiv.  1899, 
p.  158. 

Body  more  or  less  elongate.  Teeth  conical,  pointed,  in  a  single 
series  in  the  jaws  and  on  the  inner  edge  of  each  entopterygoid, 
and  in  a  double  series  on  the  tongue.  Eyes  small  or  moderate, 
with  a  free  circular  lid.  Dorsal  fin  more  or  less  posterior  in 
position,  with  9  to  15  rays ;  anal  opposite  or  posterior  to  the  dorsal, 
with  10  to  19  rays.     Ventral  fins  present,  with  6  or  7  rays. 

Vertebrae  53  to  64  in  number  (53  in  G,  oUdvs^  56  in  G,  plateiy 
60  to  61  in  G,Jmdlayi,  61  in  G,fa^eicUu8,  62  in  G.  attenucUua  and 
G,  maciUcUus,  64  in  G,  brevipinnis). 

Synopsis  of  the  Species, 

I.  South  African.    (Ventrals  6-rayed ;  dorsal  and  anal  fins  each 

with  9  to  12  rays ;  cleft  of  mouth  rather  small.) 

Caudal  truncate-rounded 1.  zebrahts. 

Caudal  emarginate    2.  punctifer. 

II.  South  American. 

A.  6  or  7  branchiostegals ;  caudal  emarginate ;  origin  of  anal 

opposite  or  slightly  posterior  to  that  of  the  dorsal. 

1.  Origin  of  ventral  equidistant  from  tip  of  snout  and 

base  of  caudal  or  nearer  the  former. 
Length  of  head  5  (young)  to  6|  (adult)  in  the  length  of  the  fish .    3.  attentrntus. 
Length  of  head  7  to  7i  (young)  in  the  length  of  the  fish  4.  gracillimus. 

2.  Origin  of  ventral  nearer  to  base  of  caudal  than  to 

tip  of  snout. 
Maxillary  extending  to  below  anterior  margin  of  eye  or  slightly 

beyond 6.  maculatus. 

Maxillary  extending  to  below  anterior  ^  of  eye    6.  alpinwt. 

B.  8  or  9  branchiostegals ;  caudal  truncate ;  origin  of  anal 

posterior  to  that  of  the  dorsal. 
Origin  of  ventral  considerably  nearer  to  base  of  caudal  than  to 

tip  of  snout.. 7.  platei. 

Origin  of  ventral  slightly  nearer  to  tip  of  snout  than  to  base  of 

caudal  8.  smitAii, 
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III.  New  Zealand  and  neigbboaring  islands. 

A.  Anal  fin,  when  laid  back,  not  reaching  the  procurrent 

caudal  rays. 

1.  6  or  7  branchiastcgals ;  9  to  11  giU-raken>  ou  the  lower 

part  of  the  anterior  arch. 
Pectoral  extending  less  than  i  of  the  distance  from  its  base  to  the 

base  of  ventral ;  anal  with  12  to  16  branched  rays 3.  aUcuHaiit*. 

Pectoral  extending  more  than  i  of  the  distance  from  its  base  to 

the  base  of  ventral ;  anal  with  10  to  12  branched  rays  9.  huttoni. 

2.  8  or  9  branchiostcgals ;  12  to  14  gill-rakers  on  the 

lower  part  of  the  anterior  arch    li).  tj/njc. 

B.  Anal  fin,  when  laid  back,  extending  to  the  procnrrcnt 

caudal  rays  but  not  to  the  base  of  the  caudal ;  7  to  9  • 

gilUrakers  on  the  lower  part  of  the  anterior  arch     11.  breeij^iuuis. 

C  Anal  fin,  when  laid  back,  extending  to  or  beyond  the 
base  of  caudal ;  10  or  11  gill-rakers  on  the  lower  part  of 
the  anterior  arch, 
length  of  head  4-6  in  the  length  of  the  fish  (in  specimens  of 

82-216  mm.)  12.  fascuttus. 

Length  of  head  3^3|  in  the  length  of  the  fish  (in  specimens  of 

ltJ3-206mm.) 18.  aUpidoluM. 

I V.  Australian  and  Tastnanian. 

A.  Ventrals  7-rayed. 

1.  Origin  of  anal  opposite  to  that  of  the  dorsal. 

Anal  with  12-16  branched  rays  3.  aUenuaittt. 

Anal  with  10  branched  rays 14.  occidental  is. 

2.  Origin  of  anal  posterior  to  that  of  the  dorsal,  below 

or  in  advance  of  the  middle  of  the  dorsal. 

a.  Origin  of  ventrals  equidistant  from  tip  of  snout 

and  base  of  caudal. 

Lower  jaw  projecting;  pectoral  extending  less  than  |  of  the 

distance  from  its  base  to  the  base  of  ventral 15.  tvaitii. 

Lower  jaw  shorter  than  the  upper  (in  the  adult) ;  pectoral 
extending  ^-}  of  the  distance  from  its  base  to  the  base  of 
ventral IQ.  icccdoai. 

b.  Origin  of  ventrals  nearer  to  base  of  caudal  than 

to  tip  of  snout  \  jaws  equal  anteriorly. 
a.  Pectoral  extending  much  less  than  i  of  the 
distance   from  its  base  to  the  base  of 

ventral     17.  roHratut. 

/j.  Pectoral  extending  about  ^  of  the  distance 
from  its  base  to  the  base  of  ventral. 
*  Maxillary  extending  to  below  anterior 
\  or  anterior  J  of  eye. 

Length  of  head  4§-4|  in  the  length  of  the  fish 18.  truHaoeua. 

Length  of  head  4  in  the  length  of  the  fish    19.  aurahi9. 

**  Maxillary  extending  to,  or  nearly  to, 
below  middle  of  eye. 

Anal,  when  laid  back,  extending  to  the  base  of  caudal  20.  caxii. 

Anal,  when  laid  Imck,  not  extending  to  the  base  of  caudal    21.  affinis, 

3.  Origin  of  anal  posterior  to  the  middle  of  dorsal. 

a.  Pectoral  extending  less  than  |  of  the  distance 

from  its  base  to  the  base  of  ventral. 

a.  Lower  jaw  slightly  prqjecting    22.  umatut. 

l3.  Jaws  eoual  anteriorly  or  the  lower  some* 
what  tne  shorter. 

Caudal  peduncle  l^-lj  as  long  as  deep 23.  oiidus. 

Caudal  peduncle  li-2  as  long  as  deep    ^i.  Jindlajfi. 

b.  Pectoral  extending  more  than  i  of  the  distance 

from  its  base  to  the  base  of  ventral    25.  $ekomhurgkii.. 

B.  Ventrals  6-rayed  26.  dis9imili9. 
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1.  Galaxias  ZEBRATUS. 

Cobitis  zebrcUuH  Casteln.  Poiss.  Afrique  Aiustr.  \\  56  (1861). 

GaUixias  capensis  Steind.  Sitzb.  Ak.  Wien,  ciii.  1894,  p.  460, 
pi.  iii.  fig.  2. 

Teeth  in  the  jaws  subeqiial,  without  distinct  enUirged  canines. 
Depth  of  body  5 -5 J  in  the  length,  length  of  head  4-4:}.  Snout 
a  little  shorter  than  eye,  the  diameter  of  which  is  about  4  in  the 
length  of  liead,  interorbital  width  nearly  3.  Jaws  ecjual  anteiiorly ; 
maxillary  extending  to  below  anterior  |  of  eye.  8  gill-iukei-s  on 
the  lower  part  of  the  anterior  arch.  Dorsal  III  7-8 ;  distiuice 
fi*om  origin  of  dorsal  to  ba^^e  of  caudal  2^-2|  in  the  length  of  the 
fisli.  Anal  III- IV  8,  commencing  below  the  middle  or  anterior 
part  of  the  dorsal.  Pectoral  extending  ^-f  of  the  distance  fi'om 
its  base  to  the  base  of  ventral.  Ventrals  6-rayed,  originating  at 
a  point  nearly  equidistant  from  tip  of  snout  and  base  of  caudal, 
extending  ^-^  of  the  distance  from  their  base  to  the  origin  of  anal. 
Caudal  subtruncate.  Caudal  peiluncle  twice  as  long  as  deep. 
Irregular  dark  cro68-bai*s  on  the  back  and  sides  of  the  body ;  head 
and  body  covered  with  small  dark  dots. 

Cape  of  Good  Hope. 

1.    (54  mm.)  Sir.  A.  Smith. 

2-6.    (35-56  mm.)  Near  Cape  Towu.  Prof.  M.  Weber. 

2.  Galaxias  puxctifer.     (Plate  X.  fig.  3.) 

CohUis  pu}icti/er  Casteln.  Poiss.  Afrique  Austr.  p.  56  (1861). 

Teeth  in  the  jaws  subequal,  without  distinct  enlarged  ciuiinet^. 
Depth  of  body  about  5^  in  the  length,  length  of  head  4J^^-44. 
Snout  shorter  tlian  eye,  the  diameter  of  which  is  3-3|  in  the  length 
of  head,  interorbital  width  2^^3|.  Jaws  equal  anteriorly ; 
maxillary  extending  to  below  anterior  margin  of  eye  or  slightly 
beyond.  8  or  9  gill-rakera  on  the  lower  part  of  the  anterior  arch. 
Dorsal  III-IV  7-8;  distance  from  origin  of  dorsal  to  base  of 
caudal  2^-2,^  in  the  length  of  the  fish.  Anal  IIl-lV  6-8,  com- 
mencing below  the  middle  or  postenor  part  of  the  doi'sal. 
Pectoral  extending  J  the  distance  from  its  base  to  the  base  of 
ventral.  Ventrals  6-rayed,  originating  at  a  point  nearer  to  tip 
of  snout  than  to  base  of  caudal,  extending  |-f  of  the  distance  from 
their  base  to  the  origin  of  anal.  Caudal  slightly  emarginate. 
Caudal  peduncle  2;|-3  as  long  as  deep.  A  seiies  of  obscure  dark 
bars  or  blotches  on  the  upper  part  of  the  sides ;  hetul  and  l)ody 
covered  with  small  dark  dots. 

Cape  of  Good  Hope. 

This  species  is  distinguished  from  G.  zehratus  by  the  shorter 
head,  smaller  mouth,  more  slender  caudal  peduncle,  (kc.,  but 
especially  by  the  difierent  shape  of  the  caudal  fiu. 

1-2.    (47  and  54  mm.)  Near  Capo  Town.  S.  African  Mus. 

3-12.     (27-30  mm.)  Durban  Kd.,  Gape  Town.  C.  D.  Rndd,  Esq. 
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3.  Galaxias  ATTENUATU8.     (PlatoB  XII.  fig.  1,  and  XIII.  fig.  2.) 

Mesites  cUtenuatus  Jenjns,  Zool.  '  Beagle/  Fish.  p.  121,  pi.  xxii. 
fig.  5  (1842). 

Gcdaxias  trtUtacetcs  (non  Cuv.)  VaJenc.  in  Cuv.  R^gne  Anim., 
Poiss.  pi.  xcvii.  fig.  2  (1829). 

Galaxias  scriba  Cuv.  &  Val.  Hist.  Nat,  Poiss.  xviii.  p.  347  (1846); 
Richards.  Zool.  *  Erebus '  &  *  Terror,'  Fish.  p.  66  (1848)  ;  Gunth. 
Cat.  Fish.  vi.  p.  212  (1866). 

Galaxias  at4snuaUis  Cuv.  &,  Val.  t.  c.  p.  348  ;  Giinth.  t.  c.  p.  210 ; 
Hutton,  Fish.  N.  Zeal.  p.  60,  pi.  x.  fig.  96  (1872);  Klunz.  Sitzb. 
Ak.  Wien,  Ixxx.  1879,  p.  412 ;  Macleay,  Proc.  Linn.  Soc.  N.  S. 
Wales,  vi.  1881,  p.  230;  Johnston,  F^.  Roy.  Soc.  Tasmania, 
1882,  p.  130;  Hutton,  Trans.  New  Zealand  Inst,  xxviii.  1896, 
p.  317 ;  Ogilby,  Proc.  Linn.  Soc.  N.  S.  Wales,  xxi.  1896,  p.  71 ; 
Clarke,  Trans.  New  Zealand  Inst.  xxxi.  1899,  p.  78. 

Galaxias  macuUUus  (non  Jenyns)  Richards,  t.  c.  p.  75,  pi.  xliii. 
figs.  14-17.  .     . 

Galaxias  mintUus  Philippi,  Arch.  f.  Nat.  1858,  vol.  xxiv.  i.  p.  309. 

Galaxias  krefftii  Giinth.  t.  c.  p.  211. 

Galaxias  pimctalus  GUnth.  t.  c.  p.  212. 

Galaxias  waterhousei  KreflPt,  Proc.  Zool.  Soc.  1867,  p.  943; 
Klunz.  1.  c. 

Galaxias  cylindricus  Casteln.  Proc.  Roy.  Soc.  Victoria,  i.  1872, 
p.  177  ;  Macleay,  t.  c.  p.  235. 

Galaxias  ddicatulus  Casteln.  t.  c.  p.  178  ;  Macleay,  1.  c. 

Galaxias  campheUi  Sauv.  Bull.  Soc.  Philom.  (7)  iv.  1880,  p.  229. 

Galaxias  nebvlosa  Macleay,  t.  c.  p.  234. 

Galaxias  alpinus  (part.),  Smitt,  Bih.  Svenska  Ak.  xxvi.  iv. 
No.  13,  p.  21,  pi.  ii.  figs.  9-12  (1901). 

Teeth  in  the  jaws  subequal,  without  distinct  enlarged  canines. 
Depth  of  body  5|-10  in  the  length,  length  of  head  5-6i.  Snout 
a  little  longer  than  eye  (in  the  sidult),  the  diameter  of  which  is  3 
(young)-5  in  the  length  of  head,  interorbital  width  2|-2S.  Jaws 
equal  anteriorly ;  maxillary  extending  about  to  the  vertical  from 
anterior  margin  of  eye  or  a  little  beyond.  6  or  7  branchioetegaJs. 
9-11  gill-rakers  on  the  lower  part  of  the  anterior  arch.  Dorsal 
10-13  (III-IV  7-9);  distance  from  origin  of  dorsal  to  base  of 
caudal  3|  (young)-4^  in  the  length  of  the  fish.  Anal  16-19  (III-V 
12-15),  commencing  below  the  origin  of  dorsal.  Pectoral  ex- 
tending from  less  than  ^  to  more  than  ^  of  the  distance  from  its 
base  to  the  base  of  ventral.  Ventrals  7-rayed,  originating  at  a 
point  about  equidistant  from  tip  of  snout  and  base  of  caudal  or 
from  base  or  anterior  part  of  pectoral  and  origin  of  anal,  extending 
less  than  4  of  the  distance  from  their  base  to  the  origin  of  anal. 
Caudal  slightly  emarginate.  Caudal  peduncle  1^2  as  long  bh 
deep.  Golden  or  orange;  upper  parts  of  head  and  body  finely 
punctulated  with  blackish  and  spotted  or  marbled  with  dark 
purplish ;  fins  immaculate. 

South  Australia,  Victoria,  New  South  Wales,  Tasmania,  New 
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Zealand  and  neighbouring  islands,  Falkland  Is.,  Tierra  del  Fuego, 
Patagonia,  and  Chile. 

With  the  type  of  the  species,  which  I  have  been  enabled  to 
examine  through  the  courtesy  of  Dr.  S.  F.  Harmer,  I  have  com- 
pared the  types  of  G.  scnba^  for  permission  to  examine  which  I 
am  indebted  to  Prof.  L.  Vaillant,  of  G,  wcUerhotisei,  kindly  lent  by 
the  DirectGr  c^  the  Australian  Muaeum,  juid  €i  G.  kr^fHi  and 
G.  punct(Uic8,  preserved  in  the  British  Museum. 

The  varying  size  of  the  eye  in  preserved  specimens  is  sometimes 
due  to  the  method  of  preservation ;  often  the  eye  tends  to  protrude 
and  the  circular  fold  surrounding  it  is  stretched  or  broken,  thus 
apparently  increasing  the  size  of  the  eye.  In  the  type  of  G.  scriba, 
which  measures  only  74  mm.  in  total  length,  the  eye  is  slightly 
more  than  ^  the  length  of  head. 


1. 

2-4. 

5. 

6-8. 

9. 

10-19. 

20. 

21. 
22-23. 
24-26. 
27-38. 
84-35. 

86. 
87-44. 
46-60. 


(ISO  mm.)     \     types  of 
(70-90  mm.)  >    G,  krefftii. 


(170  mm.)   type 

punctatu9. 
(80-96  mm.) 
(106  mm.) 
(76-186  mm.) 
(90  mm.) 
(170  mm.) 
(78  and  110  mm.) 
(66-186  mm.) 
(90-120  mm.) 
(86  and  110  mm.) 
(60  mm.) 
(66-60  mm.) 
(63-80  ram.) 


of  e. 


(  Murray  R. 
(  Sydney. 
Eastern  Creek. 


Australia. 
Mooraboul  R. 
Tasmania. 
Tasmania. 
Tasmania. 
PNewSonth  Wales. 
New  Zealand. 
New  IZealand. 
Falkland  Islands. 
Tierra  del  Fnego. 
Magellan. 
PPeru. 


A.  Lloyd,  Esq. 
G.  Kreffl,  Esq. 
G.  Kreflt,  Esq. 

G.  Kreffl,  Esq. 
Mr.  E.  Degeii. 
J.  B.  Jukes,  Esq. 
R.W.Johnston,  Esq. 
Sir.  J.  Richardson. 
G.  Kreffl,  Esq. 
Otago  Mas. 
New  Zealand  Inst. 
Sir  J.  Richai'dson. 
Marquis  G.  Doria. 
Dr.  Coppinger. 
Royal  Coll.  Surgeons. 


The  New  Zealand  race  may  usually  be  distinguished  by  the 
following  characters : — Head  moderate  (5 J-6j|  in  the  length  in 
specimens  of  65-135  mm.)  ;  eye  rather  large  (3^-4||  in  the  length 
of  head) ;  ventrals  nearly  always  nearer  to  tip  of  snout  than  to 
base  of  caudal ;  dorsal  and  anal  fins  almost  triangular  in  shape, 
the  rays  decreasing  from  the  first  branched  ray,  which  is  the  largest, 
to  the  last,  which  is  very  short,  the  free  edge  of  the  fin  being 
straight ;  caudal  distinctly  emarginate. 

The  Australian  race  often  shows  a  slightly  longer  head  (5-6  in 
the  length  in  specimens  of  70-170  mm.)  and  a  slightly  larger  eye ; 
the  ventrals  are  sometimes  equidistant  from  tip  of  snout  and  bieuse 
of  caudal,  sometimes  a  little  nearer  to  one  or  the  other ;  the  dorsal 
and  anal  fins  are  often  more  rounded  than  in  the  New  Zealand 
form,  the  anterior  branched  rays  being  longer  and  decreasing  in 
length  less  rapidly,  the  last  ray  also  being  longer ;  the  caudal  is 
usually  not  quite  so  distinctly  emarginate. 

The  South  American  race  seems  perhaps  to  differ  from  the  New 
Zealand  one  in  having  a  slightly  smaller  head  (5^-6|  in  the  length 
in  specimens  of  55-1 10  mm.)  and  a  smaller  eye  (3j|-4^  in  the  length 
of  head). 

Gcdaanas  versicolor  Casteln.  (Proc.  Zool.  Soc.  Victoria,  i.  1872, 
p.  176)  is  probably  allied  to  G,  attenucUus,  agreeing  in  the  small 
head  (5^  in  the  total  length),  small  mouth  (the  maxillary  just 
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reaching  the  vei-tica)  from  the  anterior  margin  of  the  eye),  and  in 
liaving  the  dorsal  and  anal  opposite  one  another  and  the  caudal 
emai'ginate.  It  appears  to  differ  in  the  deeper  body  (depth  4^  in 
the  totjxl  length)  and  the  fewer  fin-rays  (Dorsal  9,  Anal  12).  It 
is  described  from  a  specimen  of  140  mm.  from  a  marsh  neai* 
St.  Kilda,  Victoria. 

4.  (Ulaxias  qracillimus. 

MesUea  gracillimHs  Canestiini,  Arch.  Zool.  Anat.  Fisiol.  iii. 
1«G4,  p.  100,  pi.  iv.  fig.  2. 

Gataxias  graciUimus  Giinth.  Cat.  Fish.  vi.  p.  213  (1866). 

GaUcjclas  Dxaculaiits  (nou  Jenyns)  Smitt,  Bih.  Svenska  Ak, 
xxvi.  iv.  No  13.  p.  21,  pi.  ii.  figs.  5-8  (1901). 

Teeth  apparently  as  in  G.  aUenuattts,  Depth  of  body  10-12  in 
the  length,  length  of  head  7-7 1.  Snout  a  little  shorter  than  eye, 
the  diameter  of  which  is  3|-3|  in  the  length  of  head  and  less  than 
the  int^rorbital  width.  Jaws  equal  anteriorly;  maxillary  ex- 
tending nearly  to  the  vei-tical  from  the  anterior  margin  of  eye. 
5  or  6  branch iostegals.  9  or  10  gill- rakers  on  the  lower  part  of 
the  anterior  arch.  Dorsal  11-12  (III- IV  8-9);  distance  from 
oiigin  of  dorsal  to  base  of  caudal  about  31  in  the  length  of  the  fish. 
Anal  16-17  (III-IV  13-14),  commeucmg  below  the  origin  of 
dorsal,  when  laid  back  not  extending  to  the  caudal.  Pectoral  ex- 
tending about  ^f  of  the  distance  from  its  base  to  the  ba*se  of  ventral. 
Ventrals  7-rayed,  originating  at  a  point  nearer  to  tip  of  snout  than 
to  base  of  caudal,  and  nearer  to  origin  of  anal  than  to  base  of 
j)ectoml,  extending  about  f  of  the  distance  from  their  base  to  the 
origin  of  anal.  Caudal  slightly  emarginate.  Caudal  peduncle  2h 
as  long  as  deep.  Some  small  blackish  spots  on  the  head  and  on 
the  upper  part  of  the  body ;  a  line  of  black  dots  along  the  middle 
of  the  side  and  one  at  the  base  of  each  of  the  unpaired  fins. 

Chile ;  Falkland  Is. 
1-4.    (o3-od  mm.)  Falklaud  U,  R.  Vallentin,  Esq. 

Possibly  this  8|)ecdas  may  lie  ba.se<l  onalai'val  form  of  6^.  cUtenuatus, 
but  if  so  it  is  remarkable  that  it  has  been  recorded  only  from 
South  America  and  that  larval  forms  of  other  species  have  not 
l>een  described. 

5.  Galaxias  maculatus. 

Mealies  muculaiHs  Jenyns,  Zool.  *  Beagle,'  Fish.  p.  119,  pi.  xxii. 
tig.  4(1842). 

Gcdfixias  inacidaiats  Cuv.  &  Val.  Hist.  Nat.  Poiss.  xviii.  p.  355 
(1846);  Giinth.  Cat.  Fish.  vi.  p.  212  (1866). 

Galaxias  pti7ictitlatu8  Philippi,  Arch.  f.  Nat.  1858,  vol.  xxiv,  i. 
p.  310. 

Gaiaxias  coppinyeri  Giinth.  Pixxj.  Zool.  Soc.  1881,  p.  21. 

GaUtJcuis  alpimcs  (non  Jenyns)  Smitt,  Bih.  Svenska  Ak.  xxiv. 
iv.  No.  5,  p.  56,  pi.  V.  fig.  40  (1899). 

Teeth  in  the  jaws  subequal,  without  distinct  eiUarged  canines. 
Depth  of  IxKly  6  8  in  the  length,  length  of  head  4^-  5|.      Snout 
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nearly  as  long  as  eye,  the  diameter  of  which  is  3^-4^  in  the  length 
of  head,  interorbital  width  2^-3.  Jaws  equal  anteriorly; 
maxillary  extending  to  below  anterior  margin  of  eye  or  slightly 
beyond.  6  or  7  branchiostegsils.  9-12  gill-i-akers  on  the  lower 
part  of  the  anterior  arch.  Dorsal  III  IV  8 ;  distunce  fi-om  origin 
of  dorsal  to  base  of  caudal  3|-4:J  in  the  length  of  the  fish.  Anal 
IV -V  11-14.  commencing  below  the  origin  of  doi-sal,  when  laid 
back  not  reaching  the  caudal.  Pectoral  extending  from  less 
than  f  to  ^  of  the  distance  from  its  base  to  the  base  of  ventral. 
Ventrals  7-myed,  originating  at  a  point  a  little  nearer  to  base  of 
caudal  than  to  tip  of  snout  or  equidistant  from  middle  of  pectoral 
and  origin  of  anal,  extending  from  a  little  less  than  J  to  nearly  ^ 
of  the  distance  from  their  base  to  the  origin  of  anal.  Caudal 
slightly  emarginate.  Caudal  peduncle  1^-2  as  long  as  deep. 
Olivaceous,  covered  with  numerous  irregular  blackish  spots ;  fins 
immaculate. 

Patagonia ;  Tierra  del  Fuego ;  Falkland  Islands. 

1.  (78  mm.)  type  of  G.  eoppingeri.  Alert  Bay.  I>r.  Copi)inj?er. 

2-3.  (76  and  83  mm.)  Orange  Bay.         Part-i  Mih. 

4-8.  (82-93  mm.)  Falkland  Is.         (^oinnmnder  Kn(»ckfr. 

9-11.  (66-75  mm.)  Falkland  Is.         K.  Vallentin.  Ks<|. 

12-21.  (70-120  mm.)  Kstrro  de  Penco.  Mons.  F.  Latast.-. 

6.  Galaxias  alpinus. 

Jlesites  alpinus  Jenvns,  Zool.  *  Beagle,'  Fish.  p.  121  (1842). 

Galaxias  alpimis  Cuv.  k  Val.  Hist.  Nat.  Poiss.  xviii.  p.  350 
(1846);  GUnth.  Cat.  Fish.  vi.  p.  212  (1866). 

Teeth  in  the  jaws  subequal,  without  distinct  enlarged  caninas. 
Depth  of  body  about  7  in  the  length,  length  of  head  4^-4jJ.  Snout 
shorter  than  eye,  the  diameter  of  which  is  3-3  j  in  the  length  of  head 
and  equal  to  the  interorbital  width.  Lower  jaw  slightly  projecting ; 
maxillaiy  extending  to  below  anterior  ^  of  eye.  6  branchiostegals. 
12  gill-rakers  on  tlie  lower  part  of  the  anterior  ai*ch.  Doi-sal  III 
8-9 ;  distance  from  origin  of  doi-sal  to  base  of  caudal  3|-3^  in  the 
length  of  the  fish.  Anal  IV  12-13,  commencing  below  or  slightly 
behind  the  origin  of  dorsal,  when  laid  back  not  reaching  the 
caudal.  PectonU  extending  J  or  nearly  ^  of  the  distance  from  its 
base  to  the  base  of  ventml.  Ventrals  7-myed,  originating  at  a 
point  equidistant  from  middle  or  posterior  part  of  eye  and  base 
of  caudal  or  from  middle  of  pectoral  ami  oi'igin  of  anal,  extending 
|~|  of  the  distance  fi-om  their  base  to  the  origin  of  anal.  Caudal 
apparently  slightly  emarginate.  Caudal  i>eduncle  twice  as  long 
as  deep.  H^id  and  body  with  small  blackish  dots,  which  are 
especially  developed  to  form  a  mid-dorsal  longitudinal  band. 

Alpine  lakes  of  Hardy  Peninsula,  TieiTa  del  Fuego. 
1.    (62  mm.)  one  of  the  types  of  the  species.  Cambridj?c  Univ.  Nf  ii*. 

Through  the  kindness  of  Dr.  S.  F.  Harmer,  F.R.S.,  I  havelieen 
enabled  to  examine  the  types  of  the  species,  two  specimens  which 
measui*e  52  and  62  mm.  respectively  in  total  length,  and  to  retain 
one  of  these  for  the  British  Museum  Collection. 
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7.  Galaxias  platei. 

Galaxias  platei  Steind.  Zool.  Jahrb.  Suppl.  iv.  1897,  p.  329, 
pi.  XX.  fig.  13. 

GakKcias  alpimis,  (part.)  Smitt,  Bih.  Svenska  Ak.  xxvi.  iv. 
No.  13,  p.  9,  pi.  iii.  (1901). 

Teeth  in  the  jaws  subequal,  without  distinct  enlarged  canines. 
Depth  of  body  5-6  in  the  length,  length  of  head  4J— 4|.  Snout 
longer  than  eye,  the  diameter  of  which  is  5|-7^  in  the  length  of 
head,  interorbital  width  2^-2f .  Jaws  equal  anteriorly;  maxillary 
extending  to  below  the  middle  of  eye.  8  or  9  branchiost^als. 
11-13  gill-rakers  on  the  lower  part  of  the  anterior  arch.  Dorsal 
IV  8 ;  distance  from  origin  of  dorsal  to  base  of  caudal  3|-3|  in 
the  length  of  the  fish.  Anal  IV-V  10-11,  commencing  below  the 
anterior  part  or  middle  of  the  dorsal,  when  laid  back  extending  to 
the  prociurent  rays  or  base  of  caudal.  Pectoral  extending  |-|  of 
the  distance  from  its  base  to  the  base  of  ventral.  Ventrals 
7-rayed,  originating  at  a  point  equidistant  from  cheek  or  prae- 
operculum  and  base  of  caudal  or  from  middle  or  extremity  of  pectoral 
and  origin  of  anal,  extending  f-f  of  the  distance  from  their  base 
to  the  origin  of  anal.  Caudal  truncate.  Caudal  peduncle  as  long 
or  a  little  longer  than  deep.  Head,  body,  and  fins  covered  with 
numerous  irregular  dark  spots. 

Patagonia. 

1.    (195  mm.)  Rio  Cbico.  Marquis  G.  Doria. 

2-6.    (260  and  SOO  mm.)  Magellan.  Mons.  F.  Lataste. 

The  two  large  fishes,  undoubtedly  belonging  to  one  species,  from 
a  lake  in  the  province  of  Punta  Arenas,  Chile,  described  by 
Philippi  (Verb.  Deust.  Wiss.  Ver.  Sant.  Chile,  iii.  1895,  p.  19) 
under  the  names  of  Galaxias  grandia  and  G.  delfini,  agree  with 
G,  platei  in  the  form  and  proportions  of  head  and  body,  size  of  the 
eye,  shape  of  the  caudal,  length  of  pectoral  and  ventral  and  size 
of  the  dorsal  fin,  and  also  in  coloration.  The  unpaired  fins  are 
torn  in  the  type  of  G.  grandis,  a  fish  of  330  mm.,  and  the  number 
of  fin-rays  in  G.  deljhii  is  given  as  Dorsal  8,  Anal  18.  If  it  were 
not  for  this,  I  should  have  no  hesitation  in  regarding  this  species 
and  6^.  platei  as  the  same. 

8.  Galaxias  smithii,  sp.  n. 

Lower  jaw  with  distinct  lateral  canines.  Depth  of  body  6^  in 
the  length,  length  of  head  5.J.  Snout  slightly  longer  than  eye, 
the  diameter  of  which  is  i\  in  the  length  of  head,  interorbital 
width  2|.  Jaws  equal  anteriorly ;  maxillary  extending  nearly  to 
below  middle  of  eye.  8  branchiostegals.  10  gill-rakers  on  the 
lower  part  of  the  anterior  arch.  Dorsal  III-IV  9 ;  distance  from 
origin  of  dorsal  to  base  of  caudal  3|  in  the  length  of  the  fish. 
Anal  IV  10,  commencing  below  the  anterior  part  of  the 
dorsal,  when  laid  back  not  extending  to  the  caudal.  Pectoral 
extending  more  than  ^  of  the  distance  from  its  base  to  the  base 
of  ventral.     Ventrals  7-rayed,  originating  at  a  point  slightly 
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nearer  to  tip  of  snout  than  to  base  of  caudal  or  equidistant  from 
base  of  pectoral  and  origin  of  anal,  extending  nearly  f  of  the 
distance  from  their  base  to  the  origin  of  anal.  Caudal  truncate. 
Caudal  peduncle  If  as  long  as  deep.  Greyish,  with  traces  of 
darker  vertical  stripes ;  a  dark  bar  above  the  pectoral. 

Falkland  Islands. 
1.    (110  mm )  type  of  the  species.  Falkland  Is.  Sir  A.  Smitb. 

9.  Galaxias  huttoni,  sp.  n.     (Plate  X.  fig.  2.) 

Teeth  apparently  as  in  G»  attenvcUtts,  Depth  of  body 
about  7  in  the  length,  length  of  head  nearly  5.  Snout  a 
little  shorter  than  eye,  the  diameter  of  which  is  3-3j|  in  the 
length  of  head,  interorbital  width  about  2|.  Jaws  equal  an- 
teriorly ;  maxillary  extending  to  below  anterior  |  or  anterior  ^ 
of  eye.  7  branchiostegals.  9  gill-rakers  on  the  lower  part  of 
anterior  arch.  Dorsal  III-IV  7-8 ;  distance  from  origin  of  dorsal 
to  base  of  caudal  3|-3|in  the  length  of  the  fish.  Anal  IV-V  10-12, 
commencing  below  the  origin  or  anterior  part  of  dorsal,  when  laid 
back  not  extending  to  the  caudal.  Pectoral  extending  from  more 
than  I  to  f  of  the  distance  from  its  base  to  the  base  of  ventral. 
Ventrals  7-rayed,  originating  at  a  point  equidistant  from  tip  of 
snout  and  base  of  caudal,  or  nearer  the  former,  or  equidistant  fix)m 
base  of  pectoral  and  origin  of  anal,  extending  from  more  than  |  to 
I  of  the  distance  from  their  base  to  the  origin  of  anal.  Caudal 
emarginate.  Caudal  peduncle  If- 2  as  long  as  deep.  Yellowish 
with  brown  cross-bars ;  fins  pale. 

Lake  Rainiera,  New  Zealand. 
1-7.    (39-46  mm.)  tjrpes  of  the  species.         Lake  Rainiera.        Prof.  P.  W.  Hutton. 

Perhaps  as  closely  allied  to  G,  lynx  BstoG,  attenticUus, 

10.  Galaxias  lynx.    (Plate  X.  fig.  4.) 

Galaoiias  olidus  (non  Giinth.)  Hutton,  Trans.  N.  Zealand  Inst. 
V.  1872,  p.  270,  and  Fishes  of  N.  Zeal.  Suppl.  p.  11  (1873). 

Galaxias  lynx.  Hutton,  Trans.  N.  Zealand  Inst,  xxviii.  1896, 
p.  317. 

Lower  jaw  with  distinct  lateral  canines.  Depth  of  body  6-7  in 
the  length,  length  of  head  4riJ-4f .  Snout  nearly  as  long  as  or 
longer  than  eye,  the  diameter  of  which  is  3|-5  in  the  length  of 
hea!d,  interorbital  width  2|— 3.  Jaws  equal  anteriorly  or  the  lower 
slightly  projecting ;  maxillary  extending  to  below  middle  of  eye, 
in  the  adult.  8  or  9  branchiostegals.  12-14  gill-rakers  on  the 
lower  part  of  the  anterior  arch.  Dorsal  IV  8  ;  distance  from  origin 
of  dorsal  to  base  of  caudal  3|-3|  in  the  length  of  the  fish.  Anal 
V  10-11,  commencing  below  the  anterior  part  of  the  dorsal,  when 
laid  back  not  nearly  extending  to  the  caudal.  Pectoral  extending 
^  or  nearly  |  of  the  distance  from  its  base  to  the  base  of  ventral. 
Ventrals  7-rayed,  originating  at  a  point  about  equidistant  from  eye 
and  base  of  caudal  or  from  middle  or  posterior  part  of  pectoral  and 
origin  of  anal,  extending  ^-|  of  the  distance  from  their  base  to 
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the  origin  of  ana).  Caudal  truncate  or  slightly  eraarginate. 
Caudal  peduncle  nearly  twice  a«  long  as  deep.  Traces  of  irregular 
dark  cross-bars  in  the  young. 

Lakes  Coleridge  and  Wakatipn,  New  Zealand. 

1-3.    (58-83  mm.)  I^ke  Coloridj^e.  Cauterbury  Mus. 

1.    (170  mm.)  Lako  Wakatipu.  Otajrn  Mus. 

11.  (lALAXIAS  BREVIPIXXIS*. 

G(d(ima^  lyreviimmis  G iinth .  Cat.  Fish .  vi .  p.  2 1 3  ( 1 866) ;  Hu tton , 
Fish.  N.  Zeal.  p.  59  (1872),  and  Ti-ans.  N.  Zealand  Inst,  xxviii. 
1896,  p.  317. 

Gal^mas  grandin  Haast,  Trans.  N.  Zealand  Inst.  v.  1872,  p.  278. 

Galaxins  rohinsom  Clarke,  Trans.  N.  Zealand.  Inst.  xxxi.  1899, 
p.  89,  pi.  V. 

Galcixias  boUatiai  Hutton,  Trans.  N.  Zealand  Inst,  xxxiv.  1902, 
p.  198. 

Lower  jaw  mth  distinct  lateral  caninas.  Depth  of  body 
4|-6|^  in  the  length,  length  of  head  4|-5^.  Snout  as  long 
as  or  longer  thaii  eye,  the  diameter  or  which  is  4-6  in  the 
length  of  head,  interorbital  width  2-2^.  Jaws  equal  anteriorly 
or  the  lower  a  little  shoiiier  than  the  upper ;  maxillary 
extending  to  below  middle  of  eye  or  a  little  beyond.  7  branchio- 
stegals.  7-9  gill-rakers  on  the  lower  part  of  the  anterior  arch. 
Doi'sal  IV  8-9 ;  distance  from  oi-igin  of  dorsal  to  base  of  caudal 
3^4  in  the  length  of  the  fish.  Anal  IV-V  9-10,  commencing 
l)elow  the  middle  of  the  dorsal,  when  laid  Imck  extending  to  tlie 
procurrent  caudal  rays.  Pectoral  extending  from  j^  to  more  than 
^  of  the  distance  from  its  base  to  the  base  of  ventral.  Ventrals 
7-i'ayed,  originating  at  a  point  about  equidistant  from  angle  of 
mouth  and  base  of  caudal  or  fi-ora  middle  of  pectoral  and  origin  of 
anal,  extending  |-J  of  the  distance  from  their  base  to  the  origin 
of  anal.  Caudal  truncate  or  slightly  emarginate.  Caudal  peduncle 
1^-1^  as  long  as  deep.  Head,  body,  and  fins  with  dark  lm)wn 
sjK)ts,  marblings,  or  reticulations. 

New  Zesland  and  neighbouring  islands. 

1-3.  (l.'W-lo3  mm.)  tyjMs  ot  the  sixvies.  Now  Zealand.  C'apt.  Stokes. 

4.  Skeleton.  New  Zealand.  Dr.  Giintlier. 

5.  (210  mm.)  North  Island,  N.Z.  H.  K.  Niclioll,  Enq. 
(I.  (log  mm.)                                         Dmiediu,  N.Z.  Otajfo  Mus. 

7-11.     (73-115  mm.)  Wellington  Mum. 

12.     (105  mm.)  type  of  G  hollavxi.         Auckland  I».  l»rof.  P.  W.  Hutton. 

12.  ( lALAXIAS  FASCIATrS. 

G(da.xins  fa^ciatfis  (Uav,  Zool.  Misc\  p.  73  (1831),  and  in 
Dieffenb.  New  Zealand,  ii.'p.  221  (1842);  Cuv.  &  Val.  Hist.  Nat. 
l\)iss.  xviii.  p.  350  (1847);  Richards.  Zool.  ^Erelms'  tV  *  Terror,' 
Pish.  p.  77  (1848);  (Jiinth.  Cat.  Fi.sh.  vi.  p.  209  (18()G);  Hutton. 
Fish.  N.  Zeal.  p.  59,  pi.  x.  fig.  94  (1872),  and  Trans.  N.  Zejdand 
Jnst.  xxviii.  189«,  p.  317;  Clarke,  ib.  xxxi.  1899,  p.  90,  pi.  v. 

•  An  excellent  figure  of  tbis  species  it  jfiven  in  the  'Cambridge  Natural  History/ 
vol.  vii.  p.  607. 
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Galaocias  brocchtia  Richards,  t.  c.  p.  76,  pi.  xliii.  figs.  8-13, 

Gcdcucias  reticuUUua  Richards.  1.  c.  pi.  xlii.  figs.  7-12. 

(rolaancis  poaivectia  Q]Bxkey  t.  c,  p.  88,  pi.  v. 

Lower  jaw  with  distinct  lateral  canines.  Depth  of  body 
4-5^  in  the  length,  length  of  head  4-5.  Snout  as  long  as 
or  a  little  longer  than  eye,  the  diameter  of  which  is  4-5 
in  the  length  of  head,  interorbital  width  lf-2^.  Jaws  equal 
anteriorly;  maxillary  extending  to  below  posterior  part  of  eye. 
8  or  9  branchiostegals.  10  or  11  gill-rakers  on  the  lower  part  of 
the  anterior  arch.  Dorsal  IV  7-9 ;  distance  from  origin  of  dorsal 
to  base  of  caudal  3j|-4#  in  the  length  of  the  fish.  Anal  IV-V 
10-11,  commencing  below  or  a  little  behind  the  origin  of  dorsal, 
when  laid  back  extending  to  or  a  little  beyond  the  base  of  the 
caudal.  Pectoral  extending  from  more  than  ^  to  nearly  ^  of  the 
distance  from  its  base  to  the  base  of  ventral.  Yentrals  7-rayed, 
originating  at  a  point  equidistant  from  snout  or  eye  and  base  of 
caudal  or  h'om  anterior  part  or  middle  of  pectoral  and  origin  of 
anal,  extending  ^|  of  the  distance  from  Uieir  base  to  the  origin 
of  anal.  Caudal  truncate.  Caudal  peduncle  from  |^  to  as  long  as 
deep.  Brownish,  with  narrow  light  vertical  stripes,  which  may 
be  undulating  or  irregular  or  may  form  reticulations ;  often  a  light 
vertical  bar  above  the  base  of  pectoral,  succeeded  by  a  dark  purplish 
blotch. 

New  Zealand  and  neighboiuing  islands. 

1-3.    (8^210  mm.)  types  of  the  New  Zealand.  Dr.  Dieffeubach. 
species. 

4.    (146  mm.)  New  Zealand.  Dr.  Sinclair. 

6.    (216  mm.)  type  of  <?.5roccAM«.    Auckland  Islands.  Sir  J.  Richardson. 

6-8.    (140-170  mm.)  types  of  Auckland  Islands.  Sir  J.  Richardson. 
G,  reticulatus. 

»-10.    (160-186  mm.)  New  Zealand.  Capt.  Stokes. 

11.  (116  mm.)  Porirua.  Wellino^n  Mus. 

12.  (206  mm.)  Chatham  Islands.  Prof.  F.  W.  Button. 

A  large  female  specimen,  ready  to  spawn,  measuring  265  mm. 
in  total  length,  has  not  been  included  in  the  above  diagnosis. 
The  depth  of  the  body  is  ^  of  its  length,  the  caudal  peduncle  is  ^ 
as  long  as  deep,  the  maxillary  does  not  extend  beyond  the  middle 
of  the  eye,  the  origin  of  the  anal  fin  is  only  a  little  in  advance 
of  the  middle  of  the  dorsal.  These  peculiarities  appear  due 
partly  to  the  condition  of  the  fish,  partly  to  individual  variation. 

13.  Galaxias  alepidotus. 

Esox  alepidotm  Forster,  Descript.  Anim.  p.  142  (1844); 
Schneider  in  Bloch's  System.  Ichthyol.  p.  395  (1801). 

Galaodaa  cUepidottts  Cuv.  R^e  Anim.  ii.  p.  283  (1829) ;  Bichards. 
in  Diefienb.  New  Zealand,  Appendix,  p.  219  (1842),  and  Zool, 
'Erebus'  &  'Terror,'  Fish.  p.  77  (1848) ;  Gunth. Cat.  Fish.  vi.  p.208 
(1866) ;  Hutton,  Fish.  N.  Zeal.  p.  58  (1872),  and  Trans.  N.  Zealand 
Inst,  xxviii.  1896,  p.  317. 

Galaxias  forateri  Cuv.  &  Val.  xviii.  p.  351  (1847). 
Proc.  Zool.  Soc.— 1 905,  Vol.  II.  No.  XXVI.  26 
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Gaibajxiaa  kokopu  Clarke,  Trans.  N.  Zealand  Inst.  xxxi.  1899, 
p.  88,  pi.  iv. 

Lower  jaw  with  distinct  lateral  canines.  Depth  of  body  4-4  j 
in  the  length,  length  of  head  3|-3^.  Snout  a  little  longer  than 
eye,  the  diameter  of  which  is  5  in  the  length  of  head,  interorbital 
width  2^2^.  Jaws  equal  anteriorly;  maxillary  usually  extending 
beyond  middle  of  eye.  8  or  9  branchiostegab.  10  or  11  gill-rakers 
on  the  lower  part  of  the  anterior  arch.  Dorsal  IV  9-10;  distance 
from  origin  of  dorsal  to  base  of  caudal  4-4|  in  the  length  of  the 
fish.  Anal  IV-V  10-1 1,  commencing  below  or  a  little  behind  the 
origin  of  dorsal,  when  laid  back  extending  beyond  the  base  of 
caudal.  Pectoral  extending  |-|  of  the  distance  from  its  base  to 
the  base  of  ventral.  Yentreds  7-rayed,  originating  at  a  point 
equidistant  from  cheek  or  posterior  margin  of  eye  and  base  of 
caudal  or  from  middle  of  pectoral  and  origin  of  anal,  extending 
|-^  of  the  distance  from  their  base  to  the  origin  of  anal.  Caudal 
truncate.  Caudal  peduncle  nearly  |  as  long  as  deep.  Brownish, 
with  rather  large  rounded,  oblong  or  crescentic,  light  yellowish 
spots ;  fins  dusky. 

New  Zealand. 

1-3.    (163-205  mm.)  New  Zealand.  Capt.  Stokes. 

4.    (196  mm.)  Thomson  Sound,  Otago.  OtagoMos. 

14.  Galaxtab  ocgidbntalis.     (Plate  XI.  ^.  4.) 

Galaxias  ocdde^vlalia  Ogilby,  Proc.  Linn.  Soc.  N.  S.  Wales, 
xxiv.  1899,  p.  157. 

Teeth  in  the  jaws  subequal,  without  distinct  lateral  canines. 
Depth  of  body  5^  in  the  length,  length  of  head  5^.  Snout  a 
little  longer  than  eye,  the  diameter  of  which  is  44  in  the  length 
of  head,  interorbital  width  2j}.  Lower  jaw  projecting ;  maxillary 
extending  to  below  anterior  j  of  eye.  6  or  7  branchiostegab. 
10  gill-rakers  on  the  lower  part  of  the  anterior  arch.  Dorsal  10 
(in  7) ;  distance  from  origin  of  dorsal  to  base  of  caudal  4^  in 
the  length  of  the  fish.  Anal  15  (Y  10),  commencing  below  the 
origin  of  dorsal,  when  laid  back  not  nearly  extending  to  the 
procurrent  caudal  rays.  Pectoral  extending  a  little  more  than 
%  of  the  distance  from  its  base  to  the  base  of  ventral.  Yentrals 
7-rayed,  originating  at  a  point  equidistant  from  tip  of  snout 
and  base  of  caudal  or  a  little  nearer  to  origin  of  anal  than  to 
base  of  pectoral,  extending  a  little  more  than  \  of  the  distance 
from  their  base  to  the  origin  of  anal.  Caudal  sbghtly  emarginate. 
Caudal  peduncle  1^  as  long  as  deep.  Yellowish,  with  narrow 
dark  cross-bars  on  &e  sides  of  the  body ;  a  pair  of  dark  blotches 
on  the  basal  part  of  the  caudal. 

Western  Australia. 
1.  (166  mm.)  one  of  the  types.  W.  Aostialia.  Australian  Mns. 

15.  Galaxtab  waitii,  sp.  n.    (Plate  XL  fig.  2.) 

Teeth  in  the  jaws  subequal,  without  distinct  lateral  canines. 
Depth  of  body  6^6f  in  the  length,  length  of  head  ^-^.     Snout 
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longer  than  eye,  the  diameter  of  which  is  5-5^  in  the  length  of 
head,  interorbital  width  2^2f .  Lower  jaw  slightly  or  distinctly 
projecting ;  maxillaiy  extending  to  below  anterior  |  of  eye.  6  or 
7  branchiostegals.  11  or  12  gill-rakers  on  the  lower  part  of  the 
anterior  arch.  Dorsal  11-13  (IV-V  7-8);  distance  from  origin 
of  dorsal  to  base  of  caudal  3J|-4^  in  the  length  of  the  fish.  Anal 
13-14  (IV  9-10),  commencing  below  or  somewhat  in  advance  of 
the  middle  of  dorsal,  when  laid  back  extending  nearly  to  the 
procurrent  caudal  rays.  Pectoral  extending  a  little  more  than  j( 
of  the  distance  from  its  base  to  the  base  of  the  ventral.  Yentrals 
7-rayed,  originating  at  a  point  equidistant  from  tip  of  snout  and 
base  of  caudal  or  from  base  of  pectoral  and  origin  of  anal,  extending 
^-^  of  the  distance  from  their  base  to  the  origin  of  anal.  Caudal 
slightly  emarginate.  Caudal  peduncle  1^-1  f  as  long  as  deep. 
Brownish  (in  spirit) ;  caudal  fin  with  a  more  or  less  distinct  pair  of 
dark  stripes  ininning  from  the  base  to  the  posterior  angles  of  the 
fin. 

Gulpa  Creek,  New  South  Wales. 

l-4w    (110-126  mm.)  types  of  the  species.  AustnUbm  Maseam. 

16.  Qalaxias  weedoki.    (Plate  XI.  fig.  1.) 

GaUaonaa  wtedwii  Johnston,  Proc.  Roy.  Soc.  Tasmania,  1881, 
p.  131  (1882). 

Galaaaias  (Uki'iisonii  Johnston,  1.  c. 

Lower  jaw  with  the  lateral  teeth  slightly  or  distinctly  enlarged 
and  canine-like.  Depth  of  body  5-6j  in  the  length,  length  of 
head  5.  Snout  slightly  longer  than  eye,  the  diameter  of  which  is 
4^-4 1  in  the  length  of  head,  interorbital  width  2^2|.  Lower 
jaw  slightly  shorter  than  the  upper;  maxillary  extending  to  below 
the  middle  of  eye.  9  branchiostegals ;  9  gill-rakers  on  the  lower 
part  of  the  anterior  arch.  Dorsal  11-12  (IV  7-8);  distance 
from  origin  of  dorsal  to  base  of  caudal  3^3J  in  the  length  of  the 
fish.  Ajial  14  (IV-V  9-10),  commencing  below  or  in  advance 
of  the  middle  of  dorsal,  when  laid  back  nearly  reaching  the 
prociurent  caudal  rays.  Pectoral  extending  ^-^  of  the  distance 
from  its  base  to  the  base  of  ventral.  Ventrals  7-rayed,  originating 
at  a  point  equidistant  from  tip  of  snout  and  base  of  caudal  or 
from  base  of  pectoral  and  origin  of  anal,  extending  \-^  of  the 
distance  from  their  base  to  the  origin  of  anal.  Caudal  slightly 
emarginate.  Caudal  peduncle  1^-  as  long  as  deep.  Brownish, 
with  dark  brown  spots  and  verticil  bars ;  a  dark  bar  above  the 
base  of  pectoral ;  fins  with  a  few  dark  spots. 

Tasmania. 

1.    (110  mm.)  Tasmania.  R.  W.  JohnstoD,  Esq. 

2-a    (100  and  106  mm.)  Australian  Mas. 

The  first  specimen  was  received  from  Mr.  Johnston  in  1880, 
and  it  appears  to  correspond  to  his  Chlaaias  weedoni  from  the 
River  Mersey. 

Five  small  specimens  (50-68  mm.)  from  Lake  Laura,  received 

26* 
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from  Prof.  W.  B.  SSpencer,  agi*ee  very  well  with  Johnston's 
description  of  Galaodas  atkinsonii  from  the  River  Pieman.  They 
differ  from  the  adult  fish  in  the  more  slender  body  (depth  6-8  in 
the  length,  caudal  peduncle  If- If  as  long  as  deep),  the  smaller 
mouth  with  the  jaws  equal  anteriorly,  and  the  less  distinct 
markings. 

17.  GALAXIAS  R08TRATUS. 

Galaanas  rostratus  Klunz.  Arch.  f.  Nat.  1872,  p.  41. 

Depth  of  body  8^  in  the  total  length,  length  of  head  5|. 
Snout  1^  as  long  as  eye,  the  diameter  of  which  is  4^  in  the  length 
of  head  and  1-J  in  the  interorbital  width.  Jaws  equal  anteriorly; 
maxillary  extending  to  below  middle  of  eye.  6  branchiostegals. 
Dorsal  11.  Anal  14,  commencing  a  little  behind  the  origin  of 
the  dorsal.  Pectoral  extending  much  less  than  J  of  the  distance 
from  its  base  to  the  base  of  ventral.  Ventrals  7-rayed, 
originating  at  a  point  equidistant  from  anterior  margin  of  eye 
and  base  of  caudal.     A  dark  spot  on  the  base  of  the  caudal  fin. 

Mersey  River. 

Total  length  130  mm. 

Evidently  allied  to  G.  oceidentalw  and  G,  waitii 

18.  Galaxias  truttaceus.     (Plate  XIII.  fig.  4.) 

Ckdaxias  truttacevs  Cuv.  R^gne  Anim.  ii.  p.  283  (1817);  Cuv. 
&  Val.  Hist.  Nat.  Poiss.  xviii.  p.  344,  pi.  543  (1846);  Richards. 
Zool.  *  Erebus'  &  *  Terror,'  Fish.  p.  75,  pi.  xlii.  figs.  1-6;  Gunth. 
Cat.  Fish.  vi.  p.  209  (1866);  Macleay,  Proc.  Linn.  Soc.  N.S. 
Wales,  vi.  1881,  p.  229;  Johnston,  Proc.  Roy.  Soc.  Tasmania, 
1882,  p.  130. 

Galaxies  oceUutiis  McCoy,  Intern.  Exhib.  Ess.  p.  14  (1866); 
Casteln.  Proc.  Zool.  Soc.  Victoria,  i.  1872,  p.  175;  Macleay,  t.  c. 
p.  235. 

Lower  jaw  with  the  lateral  teeth  more  or  less  distinctly  enlarged 
and  canine-like.  Depth  of  body  5-6  in  the  length,  length  of 
of  head  4|-4|.  Snout  as  long  as  or  slightly  longer  than  eye,  the 
diameter  of  which  is  4-4^  in  the  length  of  head,  interorbital 
width  2\,  Jaws  equal  anteriorly ;  maxillary  extending  to  below 
anterior  \  or  anterior  J  of  eye.  7-9  branchiostegals.  8  or  9  gill- 
rakers  on  the  lower  part  of  the  anterior  arch.  Dorsal  10-12 
(IlI-IV  7-8) ;  distance  from  origin  of  dorsal  to  base  of  caudal 
3|-3f  in  the  length  of  the  fish.  Anal  14-16  (lY-V  10-12), 
commencing  below  the  anterior  \  of  the  dorsal,  when  laid  back 
usually  reaching  the  procurrent  caudal  rays.  Pectoral  extending 
^  the  distance  from  its  base  to  the  base  of  ventral.  Ventrals 
7-rayed,  originating  at  a  point  equidistant  from  eye  and  base  of 
caudal,  extending  ^  of  the  distance  from  their  ba«e  to  the  origin 
of  anal.  Caudal  emarginate.  Caudal  peduncle  a  litttle  longer 
than  deep.  Olivaceous,  with  purplish  ocellated  spots ;  upper  lip 
dark  ;  an  oblique  dark  stripe  running  back  from  below  the  eye  ; 
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sometimes  2  or  3  dark  vertical  bai*s  above  the  base  of  the  pectoral ; 
dorsal,  anal,  and  ventral  fins  sometimes  blackish  at  the  tip. 
Tasmania;  Victoria. 

A.  Forma  typica,  with  2  or  3  dark  vertical  bars  above  the  pectoral 

and  with  the  dorsal,  anal,  and  ventral  fins  blackish  at  the  tip. 

1.  (105  mm.)  Tasmania.  Sir  J.  Richardion. 

2-6.  (00-130  mm.)  Tasmania.  Haslar  Coll. 

7-8.  (110-160  mm.)  Tasmania.  J.  Gould,  Esq. 

9-11.  (107-118  mm.)  Tasmania.  R.  W.  Johnston,  Esq. 

B.  Variety  without  bars  above  the  pectoral,  with  fins  uniformly 

pale. 
1-2.    (112  and  128  mm.)  Moorabool  R.,  Victoria.  Mr.  £.  Degen. 

According  to  Johnston  (I,  c)  there  are  Tasmanian  varieties  of 
this  species  without  bars  above  the  pectoral. 

19.  Galaxias  auratus.    (Plate  XIII.  fig.  1.) 

Gcdaxiaa  aurcUua  Johnston,  Pixxj.  Roy.  Soc.  Tasmania,  1881, 
p.  131  (1882). 

Lower  jaw  with  the  lateral  teeth  somewhat  enlarged.  Depth 
of  body  about  5  in  the  length,  length  of  head  about  4.  Snout 
scarcely  longer  than  eye,  the  diameter  of  which  is  4^  in  the 
length  of  head,  interorbital  width  2^.  Jaws  equal  anteriorly; 
maxillary  extending  to  below  anterior  \  of  eye.  7-9  branchio- 
stegals.  10  gill-rakers  on  the  lower  part  of  the  anterior  arch. 
Doorsal  lY  8 ;  distance  from  origin  of  dorsal  to  base  of  caudal 
3|  in  the  length  of  the  fish.  Anal  lY  10,  commencing  below  the 
middle  of  the  dorsal,  when  laid  back  extending  to  the  procurrent 
caudal  rays.  Pectoral  extending  ^  the  distance  from  its  base  to 
the  base  of  ventral.  Yentrab  7-rayed,  originating  at  a  point 
equidistant  from  posterior  margin  of  praeoperculum  and  base  of 
caudal,  extending  nearly  to  the  vent.  Caudal  emarginate.  Caudal 
peduncle  as  long  as  deep.  Reddish  above,  golden  on  the  sides  and 
beneath ;  upper  part  of  head  and  body  with  numerous  rather  large 
purplish  spots ;  fins  pale,  the  dorsal,  anal,  and  venti-als  with  the  free 
edge  blackish. 

Neighbourhood  of  the  Great  Lake,  Tasmania. 

The  description  above  is  based  on  a  single  specimen  measuring 
125  mm.  in  total  length,  received  from  Mr.  R.  W.  Johnston  in 
1880.  The  species  is  said  by  him  to  be  confined  to  the  neighbour- 
hood of  the  Great  Lake,  at  an  altitude  of  about  4000  feet,  and  to 
attain  a  larger  size  than  any  other  member  of  the  genus.  He 
gives  the  following  measturements  of  a  large  specimen : — Total 
length  9§  inches ;  length,  without  caudal,  8||  inches ;  length  of 
head  [f .  e,  including  opercular  flap]  2|  inches ;  depth  of  body 
nearly  2  inches ;  length  of  snout  |  inch ;  interorbital  width 
1  inch. 

The  species  is  especially  distinguished  from  the  allied  G,  iriU- 
taceua  by  the  larger  head  and  the  more  posterior  position  of  the 
ventrals. 
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20.  Galaxias  coxii.     (Plate  XII.  fig.  2.) 

Galaxias  coxii  Macleav,  Proc.  Linn.  Soc.  N.  S.  Wales,  v.  1880, 
p.  45. 

GcUaxias  nigothoruk  Lucas,  Pixx*.  Roy.  Soc.  Victoria,  (2)  iv. 
1892,  p.  28. 

Lower  jaw  witli  distinct  lateral  canines.  Depth  of  body  5-6 
in  the  length,  length  of  head  4r|-5.  Snout  as  long  as  or  a 
little  longei*  than  eye,  the  diameter  of  which  is  4-5  in  the 
length  of  head,  interorbital  width  2-2J.  Jaws  equal  anteriorly  ; 
maxillary  extending  nearly  to  below  middle  of  eye.  7  or  8 
branchiostegals.  8-9  gill-rakers  on  the  lower  part  of  the  anterior 
arch.  Dorsal  IV  7-9 ;  distance  from  origin  of  dorsal  to  base  of 
caudal  3j-4  in  the  length  of  the  fish.  Anal  IV-V  8-10,  com- 
mencing below  or  in  advance  of  the  middle  of  dorsal,  when  laid 
back  extending  to  the  base  of  caudal.  Pectoral  extending  about 
i  of  the  distance  from  its  base  to  the  base  of  ventral.  Ventrals 
7-rayed,  originating  at  a  point  equidistant  from  eye  and  base  of 
caudal  or  from  middle  of  pectoral  and  origin  of  anal,  extending 
more  than  ^  of  the  distance  from  their  base  to  the  origin  of  anal. 
Caudal  slightly  emarginate.  Caudal  peduncle  as  long  as  or  a  little 
longer  than  deep.  Brownish,  with  niunerous  small  dark  spots  or 
vertical  streaks ;  a  more  or  less  distinct  dark  vertical  bar  above  the 
base  of  pectoral ;  fins  usually  dusky. 

Victoria ;  New  South  "Wales. 

1.    (96  mm.)  one  of  the  type  Nigothoruk,  Victoria.  Prof.  A.  Dendy. 

of  <?.  nigothoruk. 
2>6.    (146-180  mm.)  Australian  Mus. 

The  specimens  received  from  the  Austialian  Museum,  without 
name  and  without  locality,  evidently  correspond  to  Macleay's 
Galaxias  coxii,  from  Mt.  Wilson,  New  South  Wales,  and  may 
probably  be  regarded  as  the  types  of  that  species. 

21.  Galaxias  affinis,  sp.  n.    (Plate  X.  fig.  1.) 

Lower  jaw  with  distinct  lateral  canines.  Depth  of  body  6-7  in 
the  length,  length  of  head  4|-4|.  Snout  longer  than  eye,  the 
diameter  of  which  is  4|-5|  in  the  length  of  head,  interorbital 
width  2^-2|.  Jaws  equal  anteriorly ;  maxillary  extending  to 
below  middle  of  eye.  8  or  9  branchiostegals.  8  or  9  gill-rakers 
in  the  lower  part  of  the  anterior  arch.  Dorsal  IV  6-8 ;  distance 
from  origin  of  dorsal  to  base  of  caudal  3^3^  in  the  length  of  the 
fish.  Anal  IV-V  8-9,  commencing  below  the  middle  of  dorsal, 
when  laid  back  not  reaching  the  caudal .  Pectoral  extending  nearly 
I  of  the  distance  from  its  base  to  the  base  of  ventral.  Ventrals 
7-rayed,  originating  at  a  point  about  equidistant  from  eye  and 
base  of  caudal  or  from  anterior  part  of  pectoral  and  origin  of  anal, 
extending  ||  or  nearly  |  of  the  distance  from  their  base  to  the 
origin  of  anal.  Caudal  slightly  emarginate.  Caudal  peduncle 
1^1  j  as  long  as  deep.  Brownish,  with  numerous  small  dark 
spots ;  a  dark  vertical  bar  above  the  base  of  pectoral ;  fins  dusky. 
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Tasmania. 

This  species  is  very  closely  allied  to  G,  coxii^  but  is  distinguished 
by  the  smaller  eye,  the  somewhat  shorter  ventrals,  less  deep  anal^ 
and  more  slender  caudal  peduncle. 

1-4.    (120-160  mm.)  typos  of  the  Lake  St.  Clair.  Prof.  W.  B.  Spencer. 

species. 
6-6.    (78  and  78  mm.)  Tasmania.  Australian  Mas. 

22.  GaLAXIAS  ORNATUS. 

Galaxias  ormUus  Casteln.  Proc.  Zool.  Soc.  Victoria,  ii.  1873, 
p.  153 ;  Macleay,  Proc.  Linn.  Soc.  N.  S.  Wales,  vi.  1881,  p.  237. 

Depth  of  body  about  6  in  the  length,  length  of  head  5^.  Snout 
a  little  longer  than  eye,  the  diameter  of  which  is  5  in  the  length 
of  head,  interorbital  width  2^.  Lower  jaw  slightly  projecting ; 
maxillary  extending  to  below  anterior  ^  of  eye.  8  gill-rakers  on 
the  lower  part  of  the  anterior  arch.  Dorsal  III  8 ;  distance  from 
origin  of  dorsal  to  base  of  caudal  3j-  in  the  length  of  the  fish. 
Anal  III  9,  commencing  slightly  in  advance  of  the  posterior  end 
of  the  base  of  dorsal,  when  laid  back  not  extending  to  the  caudal. 
Pectoral  extending  ^  of  the  distance  from  its  base  to  the  base  of 
ventral.  Ventrals  7-rayed,  originating  at  a  point  nearly  equi- 
distant from  tip  of  snout  and  l^se  of  caudal,  extending  ^  of  the 
distance  from  their  base  to  the  origin  of  anal.  Caudal  emarginate. 
Caudal  peduncle  If  as  long  as  deep.  Body  with  numerous  irre- 
gular dark  vertical  stripes ;  fins  immaculate. 

Victoria. 

The  typical  example,  from  Cardinia  Creek,  measures  105  mm.  in 
total  length ;  I  have  been  permitted  to  examine  it  by  the  courtesy 
of  Prof.  L.  Vaillant. 

23.  Galaxlas  olidus.     (Plate  XI.  fig.  3.) 

Galaxias  olidus  Gunth.  Cat.  Fish.  vi.  p.  209  (1866). 

Galaxias  kayi  Bamsay  <fe  Ogilby,  Proc.  Linn.  Soc.  N.  S.  Wales,. 
(2)  i.  1886,  p.  6. 

Teeth  in  the  jaws  subequal,  without  distinct  lateral  canines. 
Depth  of  body  4-6|  in  the  length,  length  of  head  5-5|.  Snout 
as  long  as  or  slightly  longer  than  eye,  the  diameter  of  which  is 
4-4|  in  the  length  of  head,  interorbital  width  2^2J-.  Jaws  equal 
anteriorly  ;  maxillary  extending  to  below  middle  of  eye.  7  or  8 
branch  iostegals.  7  or  8  gill-rakers  on  the  lower  part  of  the 
anterior  arch.  Dorsal  10-12  (III-IV  7-9) ;  distance  from  origin 
of  dorsal  to  base  of  caudal  3^3f  in  the  length  of  the  fish.  AmX 
11-13  (IV  7-9),  commencing  behind  the  middle  of  the  dorsal,, 
when  laid  back  nearly  reaching  the  procurrent  caudal  rays. 
Pectoral  extending  from  ^  to  a  little  more  than  ^  of  the  distance 
from  its  base  to  the  base  of  ventral.  Ventrals  7-rayed,  originating 
at  a  point  equidistant  from  eye  and  base  of  caudal  or  from  middle 
or  posterior  part  of  pectoral  and  origin  of  anal,  extending  \-\  of 
the  distance  from  their  base  to  the  origin  of  anal.     Caudal  slightly 
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emarginate.     Caudal  peduncle  1^1  j^  as  long  as  deep.     Dark  spots 
or  undulating  vertical  stripes  on  the  sides  of  the  body. 
South  Australia. 

1-2.  (100  and  110  mm.)  types  of  the  species.  6.  Krefit,  Esq. 

8.  (112  mm.)  one  of  the  types  of  &,  kajfi.  Fifth  Creek.  Aostnlian  Mns. 

4-6.  (76  and  84  mm.)  AdeUide.  „ 

6.  (74  mm.)  S.  Australia.  „ 

24.  Galaxias  findlayi.     (Plate  XIII.  fig.  3.) 

Galaxiaa  findlayi  Macleay,  Proc.  Linn.  Soc.  N.  S.  Wales,  vii. 
1882,  p.  107;  Ogilby»  Proc.  Linn.  Soc.  N.  S.Wales,  xxi.  1896,  p.  66. 

Teeth  in  the  jaws  subequal,  without  distinct  lateral  canines. 
Depth  of  body  5|-7i  in  the  length,  length  of  head  4|-5|.  Snout 
as  long  as  or  longer  than  eye,  the  diiameter  of  which  is  4-5  in  the 
length  of  head,  interorbital  width  2|-2||.  Jaws  equal  anteriorly 
or  the  lower  somewhat  the  shorter ;  ma^killary  extending  to  below 
anterior^  of  eye  or  beyond.  8  to  10  branchiostegals.  7  to  9  gill- 
rakers  on  the  lower  part  of  the  anterior  arch.  Dorsal  11-13 
(Ill-rV  7-9) ;  distance  from  origin  of  dorsal  to  base  of  caudal 
3|-3^  in  the  length  of  the  fish.  Anal  13-14  (IIl-V  8-10),  com- 
mencing below  the  posterior  ^  of  the  dorsal,  when  laid  back  not 
extending  to  the  caudal.  Pectoral  extending  ^  of  the  distance 
from  its  base  to  the  base  of  ventral.  Yentrals  7-rayed,  originating 
at  a  point  equidistant  from  eye  or  cheek  and  base  of  caudal  or 
from  posterior  port  of  pectoral  and  origin  of  anaJ,  extending  J  the 
distance  from  their  base  to  the  origin  of  anal.  Caudal  slightly 
emarginate.  Caudal  peduncle  1 1-2  as  long  as  deep.  Sides  of 
body  with  dark  spots,  blotches,  or  vertical  bars. 

Victoria ;  New  South  Wales. 

J.  Douglas  Ogrilby,  Esq. 
Australian  Mub. 


1-2. 

(75  and  78  mm.) 

Mt.  Kosciusko. 

3-7. 

(40-80  mm.) 

Australian  Alps. 

8-9. 

(81  and  83  mm.) 

,  Richmond  R. 

10-11. 

(42  and  67  mm.) 

Colo  Vale. 

12-ia 

(66  and  68  mm.) 

Galaxuis  planicepa  and  G,  bong-bong  Macleay,  Proc.  Linn.  Soc. 
N.  S.  Wales,  vi.  1881,  p.  233,  respectively  from  Bathurst  and 
from  Moss  Vale  and  Bong- Bong,  are  probably  not  distinct  from 
this  species. 

25.  Galaxias  schomburoku. 

GcUaxiaa  schomburgkii  Peters,  Monatsb.  Ak.  Berlin,  1868, 
p.  455. 

Depth  of  body  6|  in  the  total  length,  length  of  head  51 .  Eye 
occupjring  the  second  fourth  of  the  length  of  the  head.  Dorsal  9. 
Anal  10,  commencing  scarcely  before  the  posterior  end  of  the 
dorsal.  Pectoral  extending  more  than  |  of  the  distance  from  its 
base  to  the  base  of  ventral. 

Adelaide. 

Total  length  50  mm. 

Probably  allied  to  G.  olidus. 
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26.   GaLAXIAS  DI8SIMILIS,  sp.  n. 

Teeth  in  the  jaws  subequal,  without  distinct  lateral  canines. 
Depth  of  body  6  in  the  length,  length  of  head  3^.  Snout  much 
longer  than  eye,  the  diameter  of  which  is  5  in  the  length  of  head, 
interorbital  width  3^.  Jaws  equal  anteriorly ;  maxillary  extending 
to  below  anterior  |  of  eye.  8  or  9  branchiostegals.  13  gill-rakers 
on  the  lower  part  of  the  anterior  arch.  Dorsal  13  ;  distance  from 
origin  of  don^  to  base  of  caudal  2^  in  the  length  of  the  fish ; 
length  of  base  of  dorsal  equal  to  its  distance  from  the  caudal. 
Anal  9,  commencing  below  the  last  2  or  3  rays  of  dorsal,  when 
laid  back  not  reaching  the  caudal.  Pectoral  extending  §  of  the 
distance  from  its  base  to  the  base  of  ventral.  Ventrals  6-rayed, 
commencing  below  the  origin  of  dorsal,  extending  nearly  to  the 
origin  of  anal.  Caudal  slightly  emarginate.  Caudal  peduncle 
1|^  as  long  as  deep.     Uniform  brownish  (in  spirit). 

?  New  South  Wales. 
1.    (75  mm.)  type  of  the  specie}?.  Australian  Mas. 

Neoohanna. 

Neochanna  Giinth.  Ann.  Mag.  Nat.  Hist.  (3)  xx.  1867,  p.  305. 

Differs  from  Gcdaxias  in  having  no  ventral  fins,  the  teeth  in  the 
jaws  obtuse  and  somewhat  compressed,  and  the  palate  toothless. 
54  vertebrae. 

A  single  species  from  New  Zealand. 

Neochanna  apoda. 

Neochanna  apoda  Giinth.  t.  c.  p.  306,  pi.  vii.;  Hutton,  Fish. 
N.  Zeal.  p.  61,  pi.  x.  fig.  97  (1872). 

Depth  of  body  7-8  in  the  length,  length  of  head  5-5f .  Dia- 
meter of  eye  6-8  in  the  length  of  head,  interorbital  width  2|-2^. 
Jaws  equal  anteriorly ;  maxillary  extending  to  below  the  eye. 
7  branchiostegals.  8  gill-rakers  on  the  lower  part  of  the  anterior 
arch.  Dorsal  16-19;  distance  from  origin  of  dorsal  to  base  of 
caudal  3|-3^  in  the  length  of  the  fish.  Anal  16-19,  opposite  to 
the  dorsal  and  similar  to  it,  both  fins  subcontinuous  with  the 
caudal.  Pectoral  about  ^  the  length  of  head.  Caudal  rounded. 
Yellowish,  marbled  or  barred  with  dark  brown ;  fins  sometimes 
with  small  dark  spots. 

New  Zealand. 


1. 

(136  mm.)  type  of  the  species. 
(114  mm.) 

New  Zealand. 

Sir  G.  Grey. 

2. 

Hokatika. 

Otaffo  Mu8. 

-6. 

(67-88  mm.) 

»» 

E.  Hill,  Esq. 

7. 

Skeleton. 

n 

)) 

8. 

(127  mm.) 

Sir  D.  Cooper. 

EXPLANATION  OP  THE  PLATES. 

Pl^TX  X. 

Fig.l.  Oalaxia$affinU,i^.mi, 

2.         „         huttoni  (X  2),  p.  878. 
8.         „         punctifer  (X  li),  p.  8«7. 
4.         „         lynr,  p.  873. 
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Plate  XI. 

Pig.  1.  Galaxiat  weedotHf  p.  377. 
2.         ,,         waitiiy  p.  876. 
8.         „         oliduM  (t>i>e  of  Q,  kayi),  p.  881. 
4.         „         oecidetUalit,  p.  376. 

Plate  XII. 

Fig.  1.  &alaxia9  atienuatut  (type  of  G.  punetatHs),  p.  368. 
2.         „         coxii,  p.  880. 

Plate  XUI. 

Fig.  1.  G^alaxiat  auratutf  p.  879. 

2.         „         attenMatus  (type  of  O,  Jcrtifftii)^  p.  868. 

8.  ,,  findlayi,  p.  882. 

4.         „         tmttaeeuSf  var.,  p.  878. 


5.  The  Mammalian  Fauna  of  China. — Part  I.  Murijoe, 
By  J.  Lewis  Bonhote,  M.A.,  F.L.S.* 

[Received  October  28, 1906.] 

The  object  of  a  proposed  series  of  papers,  of  which  this  is 
the  first,  is  to  bring  up  to  date  our  existing  knowledge  of  the 
Mammalian  Fauna  of  China,  at  present  scattered  throughout 
various  papers,  which,  except  Mons.  Milne- Edwards's  *  Recherches 
Mammif^res,'  are  short. 

The  material  used  has  been  chiefly  that  contained  in  the 
British  Museum,  which,  apart  from  a  portion  of  Swinhoe's  col- 
lection, contains  large  collections  made  by  Messrs.  Styan,  Rickett, 
and  La  Touche,  as  well  as  several  smaller  collections,'  amongst 
which  we  may  mention  a  small  consignment  very  carefvdly 
collected  by  Mr.  E.  B.  Howell. 

I  have  to  thank  the  late  Dr.  E.  Oustalet  for  his  kind  courtesy 
and  the  facilities  afforded  me  for  a  careful  examination  of  Pdre 
David's  tjrpes  in  the  Paris  Museum. 

Many  imperfections  due  to  lack  of  specimens  and  exact  data 
are  bound  to  occur,  but  it  is  hoped  that  these  papers  may  prove 
useful  as  a  foundation  on  which  future  workers  may  build,  and 
with  this  object  in  view  the  synonymy  throughout  has  been  made 
as  full  and  accurate  as  possible. 

List  of  Chinese  MvHnce. 

1 .  Mtis  edwardsi  Thos. 

2.  Mti8  coxingi  Swinh. 

3.  Mu8  confiuna/ints  A.  M.-E. 

4.  Mu8  huang,  sp.  n. 

5.  Mils  Ung^  sp.  n. 

6.  Mv;8  kUauchei  Thos. 

7.  MtL8  Jlavipectus  A.  M.-Edw. 

*  [The  complete  account  of  the  new  species  described  in  this  comraanicaticn 
appears  here ;  bat  since  the  names  and  preliminary  dia^oses  were  pnbliihed  in  the 
*  Abstract/  the  species  is  distinguished  by  the  name  bemg  nnderlined. — Editob.] 
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8.  Mu8  loaea  Swinh. 

9.  MtM  griseipedus  A.  M.-E. 

10.  Mv>8  norvegicus  Erxl. 

11.  Mti8  humiiiatvs  A.  M.-E. 

12.  Mu8  muacuhia  Linn. 

13.  Micromya  syhaticua  chevrieri  A.  M.-E. 

14.  Micramya  sylvcUicus  dra>co  Barr.-Hamilton. 

15.  Micromya  miniUus  pt/gmctus  A.  M.-E. 

16.  Micromys  agrarius  manchuricua  Thoe. 

17.  Micromya  agrariua  ningpoensia  Swinh. 

MUS  EDWABBSI  Tho6. 

Mtia  edioardsi  Thos.  P.  Z.  S.  1882,  p.  587,  pi.  xliv. ;  Tho8. 
P.  Z.  S.  1898,  p.  773;  Bonh.  Fasc.  Malayenses,  Zool.  vol.  i. 
pp.  33  &  36  (1903). 

This  species  was  originally  described  from  four  examples  sent 
to  Paris  by  P^re  David.  The  type  is  in  the  B.M.  82.6.16.1, 
the  other  three  examples  being  in  Paris  and  dated  October  1872. 
This  is  a  veiy  large  Rat  belonging  to  the  jerdoni  group,  of 
which  it  is  typical  of  the  subgroup  bearing  its  name.  The  British 
Museum  now  possesses  a  fine  series  of  these  Rats  from  Kuatun 
in  N.W.  Fokien.  They  seem  to  be  very  uniform  and  show 
remarkably  little  variation. 

The  general  colour  is  yellowish  grey,  some  specimens  being 
much  yellower  than  others.  Each  hair  is  slate-grey  at  its  base 
and  fidvous  for  the  distal  half,  and  interspersed  among  these  hairs 
are  long  slender  spines  with  dark  tips  as  well  as  long  black 
bristles.  On  the  flanks,  owing  to  the  absence  of  the  black  bristles, 
the  fulvous  colour  of  the  fur  proper  is  more  visible. 

The  under  parts  are  pure  white.  The  tail  is  equal  in  length  to 
the  head  and  body,  markedly  bicolor,  and  covered  with  short 
hairs,  while  the  last  two  or  three  inches  are  pure  white.  The 
feet  are  uniform  dark  brown  with  white  margins  and  toes. 
Whiskers  very  long  and  entirely  black  with  the  exception  of  a 
few  shorter  white  ones. 

The  akuU  partakes  of  the  usual  characters  associated  with  the 
jerdoni  group,  e,g,,  long,  narrow,  flat,  and  with  small  buUse.  The 
supraorbital  ridges  are  well  defined  over  the  orbits  and  slightly 
flattened  so  as  to  produce  a  comparatively  broad  upper  siu^ace ; 
they  end  somewhat  abruptly  about  halfway  across  the  parietals. 
Below,  owing  to  the  smallness  of  the  bull»,  the  basioccipital 
presents  a  broad  surface  and  the  external  condyles  are  well 
developed. 

The  dimeiisio^ia  (as  given  by  Thomas  and  rendered  into  milli- 
metres) are  as  follows  : — Head  and  body  300 ;  tail  289 ;  hind 
foot  57  ;  ear  24. 

Skull,  Greatest  breadth  57  mm. ;  basilar  length  44 ;  palatal 
length  24*5 ;  diastema  15 ;  incisive  foramina  10  ;  length  of  nasals 
22*5 ;  zygomatic  breadth  26 ;  interorbital  breadth  9*5 ;  breadth 
of  brain-case  22  ;  length  of  molar  series  (alveoli)  11. 
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Habitat,  Only  recorded  from  W.  and  N.W.  Fokien. 

The  first  specimens  of  these  Rats  were  all  obtained  high  up  on 
the  mountains  among  rocky  ground,  in  the  crevices  of  which  it 
lives.  Beyond  this,  nothing  is  known  of  its  habits.  It  has  only 
been  taken  in  W.  and  N.W.  Fokien. 

Mus  coxiNGi  Swinhoe. 

Mu8  coninga  Swinhoe,  P.  Z.  S.  1864,  pp.  185,  382. 

Mit8  coxlnga  Swinhoe,  P.  Z.  S.  1870,  p.  637;  Thos.  Ann.  Mus. 
Gen.  1892,  p.  939  (footnote). 

Mii8  coxingi  Swinhoe,  Bonh.  Fasc.  Malay.,  Zool.  vol.  i.  pp.  33 
&  36  (1903). 

Mits  conhiga  (under  which  name  it  was  originally  described  by 
Swinhoe)  is  undoubtedly  a  Rat  of  the  jerdoni  type  (rajah  sub- 
group), and  not  the  jerdotii  subgroup  as  noted  by  me.  The  typical 
form,  as  described  by  Swinhoe,  has  the  upper  parts  reddish  brown, 
sprinkled  with  stiflf  black  bristles,  especially  on  the  back,  where 
the  fur  is  also  often  a  little  darker.  Under  parts  pure  white ; 
feet  white ;  tail  bicolor,  white  at  the  tip. 

The  skulls  at  my  disposal  are  too  fragmentary  to  allow  of  a 
description. 

Dimensiona  (from  skin).  Head  and  body  208  mm. ;  tail  180 ; 
hind  foot  36. 

Skull,  Palatal  length  19  mm. ;  diastema  1 1 ;  incisive  foramina  7 ; 
length  of  nasals  17;  inteix)rbital  breadth  6*5;  length  of  molar 
series  (alveoli)  8  mm. 

Hdbitai,  Formosa. 

Swinhoe  noted  many  vaiieties  of  this  species  as  occurring  in 
Formosa;  these  doubtless  represent  forms  belonging  to  the 
different  subgroups  of  the  jerdoni  group,  but  unfortunately  the 
only  specimens  I  have  been  able  to  examine  are  a  portion  of 
Swinhoe's  series  of  which  the  skulls  are  all  defective.  It  is  there- 
fore impossible  to  distinguish  any  of  these  vaiieties  by  name ;  but 
the  true  coxingi  may  be  distinguished  by  its  white  feet,  the  white 
tip  to  its  tail,  and  the  fact  that  the  fur  is  thickly  beset  with 
spines. 

Mus  coxFuciAxus  A.  M.-E. 

Mu8  confacianus  A.  M.-Edwaixls,  Nouv.  Aixjh.  du  Mus.  vii. 
p.  93  (1871)  ;  id.  Rech.  Mamm.  p.  286,  pi.  xli.  fig.  2  (1874) ;  Thos. 
P.  Z  S.  1898,  p.  773  (partim);  Bonh.  Fasc.  Malay.,  Zool.  vol.  i. 
p.  33. 

General  colour  above  dark  brown  (clay,  Ridgw.),  shading  to 
pale  buff  or  yellowish  on  the  flanks.  Fur  slate-grey  at  the 
base  with  pale  fulvous  tip,  interspersed  amongst  which  are  long 
black  bristles.  The  pale  tips  predominate  over  the  black  so  as 
to  give  the  animal  the  appearance  noted  above.  Occasionally  these 
bristles  are  semi-spinous,  and  in  one  or  two  examples  the  fur  is 
exceedingly  hareh  and  spiny  ;  but  as  a  rule  it  is  quite  soft  to  the 
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touch,  88  stated  by  M.  Milne-Edwards  in  the  original  description. 
Under  parts  pure  milk-white,  sharply  contrasted  with  that  of  the 
upper  parts.  Feet  whitish,  but  the  colour  of  the  upper  parts 
runs  down  the  centre  of  their  upper  surface  to  a  varying  extent. 
Tail  moderately  long  and  bicoloured,  clothed  with  short  hairs ;  its 
terminal  portion  is  usually,  but  not  invariably  white.  The  skull 
is  that  of  a  typical  Mua  of  the  jerdoni  group,  being  long  and 
narrow,  somewhat  flattened  and  with  small  bullte. 

Dimensions  (in  flesh).  Head  and  body  164  mm.;  tail  192; 
hind  foot  39  ;  ear  18. 

ShaU  (average  dimensions).  Greatest  length  36  mm. ;  basilar 
length  27*5;  palatal  length  15;  diastema  9*76;  incisive  fora- 
mina 6*6;  length  of  nasals  13*6;  zygomatic  breadth  16;  inter- 
orbital  breadth  6 ;  greatest  breadth  of  brain-case  14;  length  of 
molar  series  (alveoli)  6. 

Habitat.  The  type  was  received  from  P^re  David  'from  the 
mountains  of  Moupin,  in  the  province  of  Szechuen,  W.  China. 
There  are  also  specimens  in  the  Museum  from  £.  Kiangsi,  from 
Kuatun  and  Ching  Fen  Ling  in  N.W.  Fokien,  and  from  Nankin, 
all  forming  a  very  uniform  series  showing  hardly  any  variation. 

It  is  as  a  rule  generally  found  in  the  mountainous  country, 
occasionally  entering  the  houses  in  winter ;  and  it  may  be  easily 
recognised,  for  its  dull  brown  coloiu*  and  pure  white  under  parts, 
sharply  divided  from  the  colour  of  the  back,  form  a  combination 
of  characters  found  in  no  other  Bat  from  that  part  of  the  world. 

Some  of  the  spiny  individuals  very  closely  resemble  Mus  nivei- 
venter  from  the  Himalayas,  of  which  it  is  probably  the  Chinese 
representative. 

MUS  HUANG. 

Muscmijacian'us  A.  M.-E.,  0.  Thos.  P.Z. S.  1898,  p.  773  (partim). 

Mu8  huang  Bonh.  Abstr.  P.  Z.  S.  No.  23,  p.  19,  Dec.  5,  1905. 

Size  as  in  the  last-mentioned  species.  General  colour  rufous 
(ochraceous- rufous,  Bidgw.),  darker  along  the  dorsal  area.  The 
underfur  is  slate-coloured  at  its  base  with  a  rufous  tip,  thickly 
intermixed,  especially  on  the  back,  with  black  bristles  or  spines. 
On  the  flanks  the  bristles  become  much  less  numerous  and  many 
of  them  have  rufous  tips.  The  colour  of  the  head  resembles  that 
of  the  upper  parts.  The  feet  are  whitish,  with  the  rufous  colour 
running  down  the  centre  of  their  upper  surface.  Under  parts 
pure  white,  the  line  of  demarcation  being  sharply  defined.  Tail 
rather  longer  than  the  head  and  body,  clothed  with  short  hairs 
and  bicoloration.  Ears  moderately  long  and  sparsely  covered 
with  very  close,  short,  dark  brown  hairs. 

The  sktdl  very  closely  resembles  that  of  M.  confudanua  in  size 
and  general  appearance,  but  may  be  recognised  by  the  supra- 
orbital ridges  being  continued  right  across  to  the  posterior  margin 
of  the  parietal. 

Dimensions  (pi  type  from  skin).  Head  and  body  155  mm.; 
tail  188  ;  hind  foot  30  ;  ear  (approx.)  16. 
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SkuU  (of  type).  Greatest  length  37  mm. ;  basilar  length  27 ; 
palatal  length  15  ;  diastema  9*5 ;  incisive  foramina  7  ;  length  of 
nasals  14 ;  interorbital  breadth  6 ;  greatest  breadth  of  brain- 
case  14 ;  length  of  molar  series  (alveoli)  6. 

Type.  B.M.  89.11.1.16.  <Jad.  CoUected  on  the  24th  April,  1898, 
at  Kuatun,  N.W.  Fokien,  by  Mr.  J.  D,  La  Touche. 

Habitat.  Kuatun.  The  Museum  also  contains  a  specimen 
indistinguishable  from  the  type  from  the  Ngau-tchi-lea  Mts., 
ELainan. 

This  species  is  evidently  the  representative  of  the  true  Mu8 
jerdo7iif  although  it  is  more  spiny  than  the  other  members  of 
that  subgroup  hitherto  described.  Its  nearest  ally  is  Mus  rapit, 
mihi,  from  Borneo,  to  which  it  bears  a  very  close  resemblance. 
From  Mu8  confucianus  it  may  be  easily  distinguished  by  its  bright 
coloration,  the  absence  of  any  white  tip  to  the  tail,  and  also  the 
very  much  shorter  hairs  with  which  the  tail  is  clothed. 

I  have  called  this  species  from  its  Chinese  name  "  Huang  mao 
shu,"  meaning  yellow -liaired  rat. 

Mus  LIXO. 

Mus  canfucUmus  A.  M.-E.,  O.  Thos.  P.Z  .S.  1898,  p.  773  (partim). 

Mt(s  ling  Bonh.  Abstr.  P.Z.  S.  No.  23,  p.  19,  Dec.  5,  1905. 

Size  smaller  and  paler,  otherwise  closely  resembling  Mu8  huang. 
The  amount  of  spininess  varies  considerably,  some  individuals 
being  very  thickly  beset,  while  in  others  the  fur  is  uniformly  soft. 
The  tail  is  covered  with  short  hairs  and  bicoloured  as  the  Mtis 
him^igy  but  in  the  young  and  in  some  adult  individuals  we  find  a 
tendency  to  a  unicolorous  tail.  The  general  colour  is  fulvous 
(ochraceous-buff,  Ridgw.). 

Skull.  Except  for  its  smaller  size,  the  skull  does  not  differ 
markedly  from  that  of  Mus  huang.  The  ridges  referred  to  in 
that  species  may  be  traced  as  far  back  as  the  posterior  margin  of 
the  parietal,  but  are  not  so  strongly  marked.  Several  skulls, 
however,  are  intermediate  in  size  between  those  of  this  species 
and  those  of  Mus  huang,  but  this  Rat  may  in  all  cases  be  distin- 
guished externally  by  its  paler  colour  and  shorter  tail ;  while  in 
no  case  does  any  single  measurement  overlap  that  of  the  smallest 
M.  huang. 

IHftiensiona  (of  type  from  skin).     Head  and  body  132  mm. 
tail  157  ;  hind  foot  27  ;  ear  15. 

Skull  (of  t3rpe).  Greatest  length  33  mm. ;  basilar  length  25 
palatal  length  14  ;  diastema  8*5  ;  incisive  foramina  5*5 ;  length  of 
nasals  12;  zygomatic  breadth  14;  interorbital  breadth  5*5 
greatest  breadth  of  brain-case  14 ;  length  of  molar  series  (alveoli) 
5-5. 

Type.  B.M.  98.3.7.8.  Collected  by  Mr.  C.  B.  Rickett  in 
December  1897,  at  Ching  Fen  Ling,  N.W.  Fokien. 

Habitat.  Ching  Fen  Ling,  N.W.  Fokien;  it  also  occurs  at 
Kuatun  in  the  same  province. 

This  species  is  the  representative  of  the  cremoriventer  subgroup. 
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In  external  appearance  it  resembles  Mtbs  cremariventer  Mill,  very 
closely;  the  bicoloured  tail,  however,  serves  as  an  easily  dis- 
tinguishable featiu-e,  but  that  it  is  very  nearly  related  is  shown 
by  the  tendency  in  the  young  and  even  some  adults  to  the  uni- 
colorous  tail.  The  immature  pelage  is,  as  a  rule,  soft  and 
destitute  of  bristles,  and  resembles  in  colour  true  M,  confiunanua. 
IMs  species  seems  to  be  most  abundant  at  Ching  Fen  Ling, 
but  it  also  occurs  at  Kuatun. 

MUS  LATOUCHEI  Thos. 

Mu8  laUmchei  Thos.  Ann.  &.  Mag.  N.  H.  ser.  6,  vol.  xx.  p.  113 
(1897)  ;  id.  P.  Z.  S.  1898,  p.  772  ;  Bonh.  Fasc.  Malay.,  Zoology, 
vol.  i.  p.  34  (1903). 

General  colour  of  the  upper  parts  clear  grizzled  grey.  Fur 
light  at  its  base,  with  a  greyish-brown  subterminal  portion  and 
white  tip,  thickly  intermixed  with  soft  spines  similar  in  colour 
but  lacking  the  white  tip.  Under  parts  pure  white,  the  hairs 
being  white  to  their  bases.  Hands  and  feet  white  sdong  their 
margins  and  on  the  digits,  brownish  in  the  centre.  Tail  dark, 
covered  with  short  hairs,  white  at  the  tip  in  some  individuals. 
Ears  large,  rounded  and  almost  naked. 

The  akuU  most  nearly  resembles  that  of  Mvs  botoersi,  from 
which  it  differs,  according  to  Mr.  Thomas,  in  having  the  line  of 
the  fronto-premaxillary  and  fronto-nasal  suture  running  straight 
from  side  to  side,  instead  of  being  bowed  backwards,  and  the  supra- 
orbital rims  more  developed.  The  incisors  are  broad  and  pale 
yellow. 

Dime^%8vyn8  (of  type  from  skin).  Head  and  body  310  mm. ; 
tail  290 ;  hind  foot  60. 

Skull,  Greatest  length  58  mm. ;  basilar  length  48 ;  palatilar 
length  28 ;  diastema  17 ;  length  of  incisive  foramina  11  ;  length 
of  nasals  23*5  ;  interorbital  breadth  8 ;  breadth  of  brain-case  22  ; 
length  of  molar  series  10. 

Habitat,  The  type  came  fix)m  Kuatun,  as  do  all  the  series  of 
specimens  that  have  hithei'to  been  obtained,  although  Mr.  Thomas 
mentions  a  specimen  in  the  Paris  Museum  from  Pdre  David. 
It  is  evidently  a  scarce  Rat,  and  little  seems  to  be  known  of  its 
habits,  but  according  to  Mr.  La  Touche  it  inhabits  the  forest 
country.  Its  uniform  grizzled-grey  colour  and  large  size  are 
sufficient  to  distinguish  it  from  all  other  Chinese  rats. 

/        MuS  FLAVIPBCTUS  A.  M.-E. 

Mu8 ?  Swinhoe,  P.  Z.  S.  1864,  p.  382.  no.  26. 

Mvs  ccmria  Swinhoe,  P.  Z.  S.  1870,  p.  636. 

Mu8  alexandrinus  Geoflfr.,  Swinhoe,  P.  Z.  S.  1870,  p.  635. 

Mils  Jlampectus  A.  M.-E.  Nouv.  Arch,  du  Mus.  vol.  vii.  p.  93 
(1871);  id.  Rech.  Mamm.  p.  289,  pi.  42.  fig.  1  (1874);  Bonh. 
Fasc.  Malay.,  Zoology,  vol.  i.  pp.  35  &  37. 

Mu8  oucmgthomce  A.  M.-E.  Nouv.  Arch,  du  Mus.  vol.  vii.  p.  93 
(1871);  id.  Rech.  Mamm.  p.  290,  pi.  40.  fig.  3  (1874). 
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Mu8  plumbevs  A.  M.-E.  Rech*  Mamm.  p.  138,  pi.  43.  fig.  2 
(1874). 

Mu8  rattmflampectua  A.  M.-E.,  Thos.  P.  Z.  S.  1898,  p.  772. 

This  species  is  the  representative  of  the  rufttseenagrow^  of 
Mvs  rcUUiSf  which  inhabits  China.  It  is  of  moderate  size,  having 
the  tail  rather  shorter  than  the  head  and  body.  Fur  soft  and 
destitute  of  spines.  Qeneral  colour  above  uniform  yellowish 
brown,  slightly  lighter  on  the  flanks.  Hairs  slate-coloured  at 
their  bsu^,  with  ochreous  tips,  and  intermixed  among  these  are  pure 
black  hairs  of  a  finer  texture.  Under  parts  varying  from  dirty 
yellowish  to  yellowish-white,  often,  but  not  invariably,  showing 
traces  of  a  white  mark  on  the  breast.  The  hind  feet  are  whitish 
and  the  hands  dark  brown  margined  with  white.  Tail  uniooloured 
and  covered  with  hairs. 

Skull.  The  skull  is  that  of  a  fairly  typical  Mvs  rufMcena,  and, 
except  in  its  slightly  smaller  size,  is  indistinguishable  from  the 
Indian  form*. 

Dimensions,  Head  and  body  200  mm. ;  tail  160 ;  hind  foot  31 ; 
ear  18. 

SkuU  t.  Greatest  length  41  mm. ;  basilar  length  36*5 ;  palatilar 
length  20 ;  diastema  11*5 ;  length  of  incisive  foramina  8 ;  length 
of  nasals  15;  zygomatic  breadth  20;  interorbital  breadth  6; 
breadth  of  brain-case  15*5 ;  length  of  molar  series  7. 

HabiUU,  The  type  of  this  species  came  from  Moupin  in 
W.  Szechuen,  but  it  also  occurs  at  Ruatun  in  N.W.  Fokien, 
Kiou  Eiang  in  Kiangsi,  and  Foochow,  so  that  it  is  probably 
widely  distributed  throughout  the  country.  It  also  occurs  in 
Formosa. 

This  and  Mus  griseipecttts  are  the  common  Rats  of  China.  The 
difierence  in  the  colour  of  the  under  parts,  as  denoted  in  their 
specific  names,  will  form  to  some  extent  a  distinguishing  character, 
although  the  under  parts  in  flavipedus  often  become  very  light, 
and  in  old  specimens  of  griseipectus  may  show  a  yellowish  tinge. 
However,  I  am  inclined  to  think  this  character  unreliable,  and 
a  much  better  test  is  the  greater  size  of  griseipectus,  as  shown  by 
the  length  of  the  hind  foot  and  skull-measiurements.  In  grisei- 
pectus^  moreover,  the  tail,  although  it  can  hardly  be  called 
"  bicolor,"  is  distinctly  lighter  on  its  imder  surface,  and  this  seems 
to  be  the  only  reliable  external  characteristic  at  all  ages. 

In  the  description  of  M,  flavipecUis  in  the  Rech.  Mamm., 
M.  Milne- Edwards  adds  a  footnote  to  say  that  M,  germaini  from 
Pulo  Condor  closely  resembles  this  species,  especially  in  its 
coloration.  Although  approximately  correct,  it  may  be  well  to 
notice  that  M,  germaini  may  be  distinguished  by  its  size,  which 

•  For  careful  fijfure  of  the  nkuU  of  M.  rufeacen^t  sec  paper  by  the  anthor, 
Fasc.  Halayenses,  Zoology,  vol.  i.  pi.  iv.  iig.  3  (1903). 

t  The  meaRuremcnts,  which  are  the  §ame  as  those  taken  in  my  former  paper,  arc 
now  called  after  Mr.  O.  Thomas's  scheme  for  cranial  measurements,  pnolished 
Proc.  Biol.  8oc.  Wash.  vol.  xviii.  p.  191  (1906),  the  alterations  (in  name  only)  being 
basilar  and  palatilar  for  basal  and  palatal. 
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is  greater  than  that  of  M,  griseipeclus.  The  ears  are  longer,  and 
the  colour  of  the  under  pai-ts,  which  is  white,  differs  from  that  of 
both  M,  flavipectus  and  M.  griseipeclus  by  the  fact  that  the  hairs 
are  wliite  to  tlieir  bases  and  not  slate-coloured. 

When  working  out  P^re  David's  collection  from  Moupin, 
M.  Milne-Edwards  described  a  species  under  the  name  of 
il/.  oua^igthomce,  stating  that  it  was  distinguished  by  a  pure  white 
cross  on  the  breast.  It  was  described  from  a  single  specimen, 
which,  by  the  kindness  of  Dr.  Oustalet,  I  had  the  privilege  of 
examining  when  in  Paris,  and  I  am  of  opinion  that  it  is  merely 
a  |-grown  example  of  this  species.  The  white  cross  is  not  so 
conspicuous  as  one  would  be  led  to  infer  from  the  description, 
and  is  merely  a  well-marked  development  of  the  white  breast- 
mark  which  is  found  in  many  individuals  of  otherwise  typical 
Jlavipect^cs, 

Another  species  from  the  collection  of  P^re  David  was  described 
by  M.  Milne-Edwards  under  the  name  3/.  plumbeus,  and  figured 
in  the  Rech.  Mamm.  This  specimen  I  have  also  had  an  oppor- 
tunity of  examining,  and  the  coloration  depicted  in  the  plate  is 
much  too  blue.  There  is  a  specimen  in  the  British  Museum 
which  agrees  tolerably  well  with  the  descnption  and  t^'pe  of 
M.  pliimbei'^,  but  on  examination  of  the  skull  it  proves  to  be  a 
very  young  individual,  probably  belonging  to  M.  flavipectus, 

Tlie  latter  is  the  only  sj)ecimen  I  have  seen  that  shows  white 
incisors,  a  characteristic  of  M.  plumbev^.  Under  these  circum- 
stances, and  as  the  skull  of  the  type  of  M,  plumbeus  cannot  l^e 
examined,  as  it  has  not  been  removed  from  the  skin,  we  must,  in 
the  absence  of  fui-ther  evidence,  consider  plumbevs  as  founded  on 
an  immature  flavipectus, 

Mus  LOSEA  Swinhoe. 

Musflarescens  Elliot,  Swinhoe,  P.Z.S.  1864,  p.  186. 

Mus  rufescens  Grav,  Swinhoe,  P.  Z.  S.  1870,  p.  636. 

Mus  losea  Swinhoe,  P.  Z.  S.  1870,  p.  637. 

This  species  may  best  be  described  as  a  small  form  of  M,  flavi- 
pectus, to  which  it  closely  approaches  in  coloration.  The  under 
paits  are,  however,  as  a  rule  greyer.  Tlie  tail  is  unicoloured  and 
very  finely  annulated  (the  annuli  being  14  to  the  cm.  as  against 
12  in  flavipectus),  and  covered  with  minute  and  almost  invisible 
setse. 

The  ear  is  elongated,  being  longer  by  2  mm.  than  immatnre 
flavipectus  of  the  same  size. 

The  skully  except  in  being  ^  the  size,  is  otherwise  indis- 
tinguishable. 

Dimensions  (from  skin).  Head  and  body  150  mm.;  tail  123; 
ear  18;  hind  foot  26. 

Skull.  Greatest  length  32  mm. ;  basilar  length  26 ;  palatilar 
•  length  15;  diastema  8;  incisive  foramina  6*5;  length  of  nasals 
12;  zygomatic  brejidth  15;  inteix)rbital  breadth  5;  length  of 
molar  seiies  6*5 ;  breadth  of  brain-case  14. 

Proc.  Zool.  Soc.— 1905,  Vol.  II.  No.  XXYII.      27 
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Habitat.  This  species  was  originally  described  from  Tamsuy  in 
Formosa.  But  there  is  also  a  specimen  collected  by  Mr.  Swinhoe 
at  Amoy,  and  other  specimens  in  the  Museiim  from  W.  Folden. 

This  is  undoubtedly  a  small  form  of  M,  /lavipectua,  distin- 
guishable, apart  from  its  size,  by  the  more  elongated  ear  and  finer 
annulations  to  the  tail. 

It  is  possible  that  the  original  losea  from  Formosa  may  prove 
to  be  different  from  the  form  inhabiting  the  mainland ;  and  this 
is  the  more  likely,  as  in  the  paper  describing  the  original  losea 
Mr.  Swinhoe  referred  to  the  specimen  from  Amoy  as  Mus  rufeacens. 
For  the  present,  however,  owing  to  lack  of  material,  I  have  no 
alternative  but  to  consider  them  all  as  losea, 

MUS  GRISBIPECTUS  A.  M.-E. 

Mus  ind/icus  Geoflr.,  Swinhoe,  P.Z.  S.  1870,  p.  635. 

Mus  griseipectus  A.  M.-E.  Nouv.  Arch.  Mus.  1871,  p.  93; 
id.  Rech.  Mamm.  p.  290,  pi.  42.  fig.  2  (1874). 

Similar  to  M,  Jlavipectus,  but  slightly  lai'ger.  Tail  about 
equal  in  length  to  the  head  and  body.  Fiu*  soft  and  destitute  of 
spines.  General  colovu'  above  yellowish  brown ;  fur  slate-grey  at 
base,  with  yellowish  tips,  and  thickly  interspei^sed  among  these 
are  longer  thin  black  hairs,  which  predominate  along  the  median 
dorsal  area.  Upper  surfaces  of  the  feet  and  hands  white.  Under 
parts  white  or  greyish,  the  fur  being  dark  at  its  base  as  in  the 
upper  parts. 

SkuU.  The  skull,  except  in  being  slightly  larger,  closely  re- 
sembles that  of  M.Jlavipectus,  and  calls  for  no  special  comment. 

Dimsnsions,  Head  and  body  196  mm. ;  tail  160 ;  hind  foot  33  ; 
ear  22. 

SkuU,  Greatest  length  45  mm. ;  basilar  length  36 ;  palatilar 
length  22;  diastema  13;  length  of  incisive  foramina  8;  length 
of  nasals  17:  zygomatic  br^dth  21*5;  interorbital  breadth  7; 
breadth  of  brain-case  18 ;  length  of  molar  series  8. 

Habitat,  Sze-chuen  (type-locality) ;  also  found  in  W.  Fokien. 

There  is  but  little  further  to  add  with  regai*d  to  this  species. 
It  is  most  likely  to  be  confused  with  J/.  flavipectuSj  but  the 
•characters  distinguishing  it  from  that  species  have  already  been 
given.  There  is,  however,  another  small  character  which  it  may 
be  as  well  to  notice.  In  M.Jlampectus  the  hands  on  their  upper 
surfaces  are  brown  margined  with  white,  while  in  all  the  specimens 
of  griseipectus  that  I  have  examined  the  upper  surfaces  of  the 
hands  are  uniformly  white. 

Mus  NOEVEOICU8  El-xl. 

Mus  decuinanus  Pall.,  Swinhoe,  P.  Z.  S.  1864,  pp.  186,  382  ;  id. 
op.  cit.  1870,  pp.  233,635. 

Mus  humUiatus  A.  M.-E.,  Thos.  P.  Z.  8.  1898,  p.  772- 
^partim). 
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The  common  Norway  Rat  occurs  not  inf i-equently  in  China, 
as  shown  by  several  examples  in  the  British  Museum.  Apart 
from  the  skull-characters,  which  are  quite  distinctive,  it  may  be 
recognised  from  griseipectuSy  which  it  resembles  most  closely 
extemaUy,  by  its  larger  size  (hind  foot  36  mm.)  and  stouter  tail. 

MUS  HUMILIATUS  (A.  M.-K.). 

Mus  hitmUiaitcs  A.  M.-E.,  Ann.  Sci.  Nat.  vii.  p.  375(1867); 
id.  Rech.  Mamm.  p.  137,  pi.  41.  fig.  1  (1874) ;  Rhoads,  Proc.  Acad. 
Nat.  Sci.  Philad.  1898,  p.  121 ;  Thos.  P.  Z.  S.  1898,  p.  772. 

Another  member  of  the  Mus  rcUtics  group  but  smaller.  Qeneral 
colour  above  yellowish-brown.  Fur  slate  at  its  baae,  but  yellowish 
brown  (cinnamon,  Ridgw.)  for  the  greater  pai*t  of  its  length, 
becoming  paler  on  the  flanks ;  intermixed  with  the  fur  are  a  few 
long  soft  black  hairs,  but  they  are  so  scattered  as  to  have  but  little 
effect  on  the  general  colour.  The  hands  and  feet  are  white,  and 
the  under  parts  uniform  gi'ey.  The  tail  is  short,  tapering,  and 
bicolovu*ed,  well  clothed  with  short  hairs  that  are  brown  on  the 
upper  and  white  on  the  lower  surface.  The  ears  small  and 
rounded  and  covered  with  fine  hairs. 

The  skull  differs  from  that  of  M.  grUeipectua  in  being  broader 
and  shorter.  The  supraorbital  ridges  are  not  so  well  marked  and 
do  not  run  bock  so  fai*,  disappeaiiug  about  halfway  across  the 
parietals. 

Dimermoiia  (taken  in  flesh :  Nankin  ♦).  Head  and  body 
145  mm. ;  tail  115  ;  hind  foot  30  ;  ear  16*5. 

Skull  (of  co-type).  Greatest  length  35  mm. ;  basilar  length  29 ; 
palatilar  length  1 7  ;  diastema  7  ;  length  of  incisive  foramina 
6;  length  of  nasals  12;  zygomatic  bi-eadth  18;  interorbital 
breadth  6  ;  breadth  of  brain-case  15  ;  length  of  molar  series  7. 

Habitat,  Pekin  and  neigbourhood  (type);  Nankin  and  W. 
Fokien. 

The  chief  distinctive  feature  of  this  Rat  is  its  light  colour,  cause<] 
by  the  almost  entire  absence  of  the  longer  black  hiirs  found  in  so 
many  species,  and  besides  this  its  smaller  size  and  short  tail  form 
a  combination  of  charactei-s  enabling  it  to  be  easily  recognised.  It 
is  apparently  a  scarce  animal,  as  only  one  specimen  has  reached  the 
British  Museum  during  the  last  23  years,  and  it  is  entirely  absent 
from  the  collections  of  Messrs.  Styan,  Rickett,  and  La  Touche. 
Mr.  Howell  has,  however,  just  sent  over  a  small  collection,  which 
contains  a  mature  female,  from  the  city  of  Nankin,  this  specimen 
agreeing  closely  in  all  inspects  with  the  type. 

A  specimen  i*eceived  originally  from  the  Paris  Museum  as 
l^elonging  to  this  species,  and  collected  by  Pdre  David  in  W.  Fokien, 
is  undoubte<lly  Mk^  novegicits,  and  it  was  this  example  that  led 
Mr.  Thomas  to  suggest  Jftis  kiimiliatus  as  the  possible  wild  stock 
oi  ^f/fs  iwrvegicits, 

•  The  skull-measureraeuts  of  this  fipecimen  practically  coiucide  with  those  of  the 
co-tjrpe. 

27* 
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Key  to  the  larger  Chinese  Species  of  Mus. 
(Hind-foot  measurement  of  the  smallest,  26  mm.). 

A.  Colour  of  under  parts  sharply  divided  from  that  of  upper  parts. 

a.  Size  large.    Hind  foot  57  mm M.  edwardsi. 

b.  Smaller.     Hind  foot  not  exceeding  36  mm. 

fli.  Feet  white    M.  eoxingi. 

h\.  Feet  coloured. 

a^.  General  colour  dull  brown  (clay,  Ridgw.).    Hind 

foot  39  mm M,  confkeianus. 

b^.  General  colour  brighter  (ochraceous  mfous,  R.). 

Hind  foot  30  mm M.huanff. 

Smaller  and  paler.    Hind  foot  27  mm M.  ling. ' 

B.  Colour  of  under  parts  not  sharply  divided  from  that  of  upper 

parts, 
a.  Tail  bicolor.    Hands  white. 

a,.  Tail  clothed  with  minute  setse.     Hind  foot  33  mm...  M.  griseipecfus. 
bx.  Tail  clothed  with  hairs. 

a^.  Large.    HindfootdOmm M.  norvegicns. 

6^.  Smaller.     Hind  foot  30  mm M,  humitiatv*. 

6.  Tail  unicoloured.    Hands  brown  with  white  margins. 
ax.  Fur  of  under  parts  with  slate-coloured  bases. 

a2.  Size  large.    HindfootSlmm M.flacipectus. 

&2.  Smaller.     Hindfoot26mm M.  losea. 

bi.  Fur  of  under  parts  white  throughout.     Hind  foot 

60mm if.  latouchei. 

Mus  MU8CULUS  L. 

Mus  Tmi-sculm  L.,  Swinhoe,  P.  Z.  S.  1864,  p.  382,  and  1870, 
p.  637. 

The  common  House-Mouse  does  not  seem  to  be  very  abundant 
in  China,  though  there  are  several  specimens  in  the  Museum  from 
widely  sepai-ated  localities  in  that  country. 

A  description  of  so  well  known  a  species  would  be  superfluous, 
and  there  is  no  other  mouse  with  which  it  could  well  be 
confused. 

JHrnrnmona  (from  spirit-specimen).  Head  and  body  77  mm. ; 
tail  80;  hind  foot  17. 

MiGROMYS  Deline. 

Microniys  (type  of  genus  Micromys  agilis,  Dehne,  Hoflossnitz, 
1841),  revived  by  0.  Thomas,  Ann.  Mag.  N.  H.  ser.  7,  vol.  xv.  p.  491 
(May  1905). 

Mr.  Thomas  lias  used  Micromys  as  the  generic  name  of  several 
species  of  the  smaller  mice  hitherto  included  under  the  univei-sal 
genus  "  Mu^y     The  China^e  forms  belonging  to  it  are  : — 

Mits  sylvaticits  chevrieH, 

„  „  draco. 

Mus  minutus  pygmams. 
Mils  agrarhis  manchuricu-s. 

„  „         ningpoensis. 

The  distinctive  character  of  this  genus  is  that  the  posterior 
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laminae  of  the  fii'st  and  second  upper  molars  have  each  an 
additional  internal  cusp  beyond  the  number  pi^esent  in  Mu8,  so 
that,  coimting  along  the  inner  side  of  the  tooth  row,  thei^  are  three 
<;usps  on  both  the  first  and  second  molars. 

MiCBOMYS  8YLVATICU8  CHEVRIERI  (A.  M.-E.). 

^flt8  chevrieri  A.  Milne-Edwards,  Rech.  Mamm.  p.  288,  pi.  3d. 
fig.  2  (1874);  E.  Buchner,  Mamm.  Przewalski,  p.  92  (1889). 

^f^^8  sylvaticus  chevrieri  (A.  M.-E.),  Barrett- Hamilton,  P.  Z.  S. 
1900,  p.  418. 

Major  Bari-ett- Hamilton,  in  the  pap^  noticed  above,  restricts  the 
name  chevrieri  to  tlrnt  foi-m  of  Micromys  sylvaticus  represented 
by  the  typical  series  from  Moupin  in  Tibet. 

The  general  colour  is  pale  fa^vn,  gi-izzled  with  brownish  on  the 
back.  The  under  paits  and  feet  aie  pure  white.  Tail  about  equal 
in  length  to  the  head  and  body,  bicoloured  and  scantily  clothed 
with  hair. 

J>ime7mo7is,  Head  and  body  100  mm.;  tail  90;  hind  foot 
21*5  mm. 

Habitat,  Moupin,  Tibet.  A  single  specimen  in  the  British 
Museum  from  S.  Shensi  is  probably  i-eferable  to  this  species. 

So  little  is  known  of  this  species  that  it  is  impossible  to  add 
anything  in  reference  to  its  habits,  &c, 

MlCROMYS  SYLVATICUS  DRACO  (B.-H.). 

Mus  chevrieri  A.  M.-E.,  Thos.  P.  Z.  S.  1898,  p.  773. 

Mu8 ,  sp.  no.  27,  Swinhoe,  P.  Z.  S.  1864,  p.  382. 

Miis  sylvaticus  draco  Barrett- Hamilton,  P.  Z.  S.  1900,  p.  418. 

Mus  badius  Blyth,  Swinhoe,  P.  Z.  S.  1870,  p.  233. 

This  form  of  Mas  sylvaticits  described  by  Major  Barrett- Hamilton 
may  be  distinguishe<l  from  Micromys  chevrieri  by  its  duller  colour 
and  its  slightly  smaller  size.  The  general  colour  is  pale  fulvous 
(hair- brown,  Ridgw.),  darker  along  the  median  dorsal  area  owing  to 
many  of  the  hairs  having  black  tips.  Feet  and  under  parts  pure 
white.  Tail  well  clothed  with  short  hair,  dark  above  and  light 
below.  The  bases  of  the  hairs  on  all  parts  of  the  body  are  slate- 
coloured. 

According  to  the  oiiginal  descidber,  tlie  skull  is  "  narrower  and 
slightly  smfidler  than  that  of  the  adult  of  the  subspecies  intermedius 
(of  Britain  and  portions  of  Western  Europe),  and  having  the 
anterior  portions  of  the  frontals  more  attenuated  and  the  nasal 
region  pixjportionately  more  slender  than  in  the  latter  sub- 
species." 

Dimensions,    Head  and  body  91  mm. ;  tail  95  ;  hind  foot  20. 

SkuU,  Greatestlength26mm.;  basilar  length  21;  palatilar  length 
1 1 ;  diastema  7 ;  length  of  incisive  foramina  5  ;  length  of  nasals  10 ; 
interorbital  breadth  5 ;  breadth  of  brain-case  1 1 ;  length  of  molar 
series  4. 
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Habitat.  Kuatun,  N.W.  Fokien. 

The  typical  series,  all  from  Kuatun,  are  the  only  ones  at  present 
known. 

MiCBOMYS  MINUTUS  PYGMiEUS  (A.  M.-E.). 

Mu8  pygniceus  A.  M.-Edw.  Rech.  Mamm.  p.  291,  pi.  xliii.  fig.  1 
(1874) ;  Thos.  P.  Z.  S.  1898,  p.  775. 

Mu8  minuttia  pygmcetts  B.-Hamilton,  Ann.  &  Mag.  N.  H. 
ser.  7,  vol.  iii.  p.  343  (1899). 

This  is  the  Chinese  repjpsentative  of  our  Eiu*opean  Harvest- 
Mouse,  from  which  it  differs  in  its  rather  longer  tail  and  darker 
colour.  The  general  colour  above  is  of  a  uniform  olive-brown, 
rather  more  i*ufous  on  the  hind-quarters.  The  under  parts  are 
greyish  white.  Hands  and  feet  scantily  clothed  with  brownish 
hair.  Tail  equal  in  length  or  longer  than  the  head  and  body, 
clothed  with  minute  and  almost  invisible  setae. 

The  skull,  which  is  typical  of  the  genus,  has  a  moderately  broad 
brain-case,  but  is  rather  short  in  the  muzzle.  The  buUie  are 
large  for  the  size  of  the  skull,  and  project  sharply  downwards,  com- 
pressing the  basioccipital  at  its  anterior  portion. 

Dimensions  of  a  dried  skin  from  Kuatun.  Head  and  body 
58  mm. ;  tail  61 ;  hind  foot  14*. 

SJcuU,  Greatest  length  19  mm.;  basilar  length  17;  palatilar 
length  8 ;  diastema  5 ;  length  of  incisive  foramina  3*6  ;  length  of 
nasals  6 ;  interorbital  breadth  3*7  ;  breadth  of  brain-case  9  ; 
length  of  molar  series  3*8. 

HahitaU  Sze-chuen.  Specimens  in  the  British  Museum  fix)m 
Kuatun  and  Shanghai. 

Nothing  further  is  known  of  the  distribution  or  habits  of  this 
species.  The  Japanese  Harvest- Mouse  recently  described  by 
Mr.  Thomas  is  more  rufous  and  resembles  the  European  one  more 
closely  than  the  Chinese. 

MiCBOMYS  AGBABIUS  MAKCHURICUS  (ThoS.). 

Mxis  agraritts  mantchuricus  Thos.  P.  Z.  S.  1898,  p.  774. 

This  is  the  Northern  Chinese  form  of  Mus  agranus,  from 
typical  examples  of  which  it  differs  only  to  a  slight  extent.  It  is 
slightly  larger  and  more  rufous  in  its  general  tone  of  colour.  The 
dark  median  dorsal  stripe  is  black  and  very  clear  cut,  and  starting 
from  the  crown  reaches  to  the  root  of  the  tail.  Under  parts  grey 
with  a  tinge  of  rufous  along  the  middle  line.  Tail  dark  brown 
above,  lighter  below,  well  covered  with  short  hairs. 

The  skuU  does  not  materially  diffei*  from  that  of  Af,  agrarius 
typuncs. 

Dimensions  (of  type  after  Thos.).  Head  and  body  116  mm.; 
tail  78  ;  hind  foot  19 ;  ear  14. 

•  The  measurements  of  the  type  as  given  by  M.  M.-Edwards  arc :  head  and  body 
78,  tail  68,  ear  6,  hind  foot  18 ;  but  on  the  discrepancies  between  the  tail  and  hind- 
foot  measurements  see  O.  Thomas,  toe.  eit.  tnpra. 
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Skull,  Greatest  length  27  mm. ;  palatilar  length  12  ;  diastema  8 ; 
length  of  incisive  foramina  6  ;  length  of  nasals  10 ;  interorbital 
breath  4  ;  breadth  of  brain-case  1 1  ;  length  of  molar  seiies 
(alveoli)  4. 

HahitcU.  The  type  comes  from  near  the  Corean  border  of 
Manchuria.  The  British  Museum  contains  a  further  specimen 
from  S.  Shensi  pi-ocured  by  P6re  David,  which  has  been  referred 
to  this  race. 

MiCBOMYS  AORABIUS  XIXQPOEXSIS  Swinh. 

Mu8  ningpoensia  Swinh.  P.Z.  S.  1870,  p.  637  et  1872,  p.  818. 

Mu8  harti  Thos.  P.  Z.  S.  1898,  p.  774. 

Very  similar  to  M,  a,  manohuricus,  but  lacking  the  rufous 
tinge  on  the  back,  which  in  the  present  species  is  replaced  by 
fulvous.  General  colour  above  fulvous  throughout,  uniformly 
grizzled  with  black.  In  some  cases  a  well-defined  dark  stripe  is 
apparent  down  the  back,  and  in  most  specimens  a  trace  of  a  dark 
stripe  is  discernible.  Under  parts  white,  sharply  defined  from  the 
colour  of  the  upper  parts.  Tail  brown  above,  lighter  below,  and 
covered  with  short  hairs. 

The  akuU  does  not  appreciably  differ  from  that  of  M,  agrarivs 
typious, 

Dimenaions  (of  type  converted  from  inches  given  in  Swinhoe's 
description).  Head  and  body  81  mm.  ;  tail  68  ;  hind  foot 
(measured  from  type)  20. 

Another  example,  c?  (in  flesh,  coll.  E.  B.  Howell,  no.  69). 
Head  and  body  111  mm. ;  tail  78 ;  hind  foot  20  ;  ear  14. 

SkyU,  Greatest  length  26  mm.;  basilar  length  21*5;  palatilar 
length  11 ;  diastema  7 ;  length  of  incisive  foramina  5  ;  length  of 
nasals  10;  zygomatic  breadth  12;  interorbital  breadth  4-7; 
breadth  of  brain-case  11*5  ;  length  of  molar  series  4. 

Tj/pe,  Collected  by  Mr.  Swinhoe.     Now  in  the  Berlin  Museum. 

UahUat,  Ningpo.  The  British  Museum  contains  specimens  also 
from  Nankin,  Hanchow,  and  Kuatun. 

I  have  had  to  sink,  under  Swinhoe's  name,  Mr.  Thomas's  Mus 
haM,  as  there  can  be  no  doubt  as  to  its  identity  with  ningpoenais. 
Since  the  description  of  Mus  harti  was  written,  a  fine  series  has 
been  received  from  the  neighbourhood  of  Nankin,  collected  by 
Mr.  Howell.  It  appears  that  although  the  dorsal  stripe  is  as  a  rule 
faint  and  indistinct,  it  Ls  in  some  cases  deep  black  and  very  well 
marked,  while  in  other  individuals  no  trace  of  it  can  be  found. 

Herr  Matschie  {in  liU.)  states  tliat  in  the  type  of  ningpoeiisis 
there  is  no  trace  of  the  dorsal  stripe,  and  the  same  is  the  ca»se 
with  the  tjrpe  of  if.  harti. 

Little  is  known  of  its  habits ;  Mr.  Howell  seems  to  have 
trapped  most  of  his  specimens  on  open  ground  in  the  vicinity  of 
water. 
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6.  Descriptions  of  new  Species  of  Phytophagous  Coleoptera 
of  the  Genera  Homophwtaj  Asphcera^  and  Oedionychis, 
By  Martin  Jacoby,  F.E.S. 

[Received  May  13, 1906.] 

(Plates  XIV.  &  XV.*) 

In  the  '  Proceedings '  for  1894  (p.  609)  I  have  given  the  descrip- 
tions of  many  species  belonging  to  the  group  of  bladder-clawed 
HaUicince,  which  until  then  were  simply  Catalogue  names  as 
published  by  Clark.  The  number  of  further  species  which  I  have 
received  since  enables  me  to  publish  here  a  considerable  addition 
to  my  former  paper ;  whei'e  Clark's  names  have  been  retained  for  the 
same  species  I  have  stated  this,  but  by  far  the  greater  portion  of 
my  species  were  not  known  to  Clark.  The  genera  Oedionychis  and 
Asphcera  as  at  present  understood  almost  rival  in  species  the 
Galerucid  genus  Diahroticay  and  it  is  frequently  very  doubtful  to 
which  of  the  two  genera  a  species  should  be  referred.  Von 
Haix)ld  has  tried  to  point  out  the  differences  between  Oedionychis^ 
Asphasra,  and  the  allied  genera  (Coleopterol.  Hefte,  xv.  p.  91),  and 
lays  the  principal  stress  on  the  more  or  less  elongate  first  joint  of 
the  posterior  tarsi  in  Asphasra  in  contradistinction  to  the  corre- 
sponding very  short  joint  in  Oedionychis^  which  in  most  cases 
holds  good,  but  in  many  instances  there  are  intermediate  d^rees 
as  well  as  in  the  more  or  less  inflated  claws,  so  that  it  is  uncertain 
to  which  genus  these  species  should  be  referred ;  these  are, 
however,  rather  exceptional,  and  v.  Harold's  definition  must  be 
accepted  for  want  of  a  better  one.  All  the  species  described  here 
are  contained  in  my  collection. 

HOMOPHCETA  CLAVAREAUI,  Sp.  U. 

Black,  a  frontal  spot  and  the  clypeus  flavous ;  thorax  fulvous, 
impunctate ;  elytra  nearly  impunctate,  fulvous,  a  broad  transverse 
band  at  the  base  and  another  narrower  one  below  the  middle, 
black. 

Length  9  millim. 

Head  black,  very  shining,  with  some  punctures  near  the  eyes 
the  latter  widely  separated,  with  a  flavous  transverse  spot  at  the 
intermediate  space,  frontal  elevations  narrow,  likewise  flavoiis  as 
well  as  the  clypeus ;  antennie  extending  beyond  the  middle  of  the 
elytra,  black,  the  first  joint  fulvous  below,  third  and  fourth  joints 
equal ;  thorax  twice  as  broad  as  long,  the  sides  feebly  rounded, 
with  narrow  thickened  margins,  the  anterior  angles  strongly  pro- 
duced and  thickened,  the  surface  fulvous,  impunctate,  rather 
convex ;  scutellum  black ;  elytra  with  narrow,  reflexed  margins, 
microscopically  finely  punctured,  fulvous,  with  a  rather  broad 
basal  band  occupying  about  one-fourth  of  the  length  of  the  elytra, 
its  posterior  edge  oblique,  widest  at  the  suture,  another  narrower 

*  For  explaoation  of  the  Plates,  see  p.  460. 
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band  below  the  middle,  the  sutural  margin  at  the  same  place  and 
the  extreme  apex  likewise  black,  neither  of  the  black  bands  extends 
to  the  lateral  margins ;  under  side  and  legs  black  ;  metatarsus 
elongate,  claw-joint  scarcely  swollen. 

Hah.  Prov.  Huallaga,  Peru. 

Of  this  species  I  received  two  specimens  fix)m  M.  Clavareau,  of 
Brussels.  In  one  of  them  the  antennae  ai*e  shorter  and  the  elyti'al 
black  band  at  the  base  is  straighter  than  in  the  other,  otherwise 
there  is  no  difference.  The  species  is  closely  allied  to  H,  holimana 
Kirsch,  but  in  that  species  the  elytral  bands  are  metallic  or 
aeneous  in  colour,  they  extend  always  to  the  lateral  margins,  and 
the  latter  as  well  as  the  epipleune  are  black,  not  fulvous,  the 
posterior  band  also  is  wider  than  in  the  present  insect. 

HoMOPH(ETA  PERUVIANA*,  sp.  n.     (Plate  XIV.  fig.  2.) 

Vertex  of  the  head,  antennae,  the  breast  and  legs  black  ;  thoi-ax 
fulvous,  impunctate;  elytra  metallic  blue,  impunctate,  with  a 
narrow,  transverse,  flavous  band  near  the  apex ;  abdomen  flavous. 

Length  7  millim. 

Elongate  and  parallel,  the  head  with  a  few  punctures  near  the 
eyes,  the  vertex  black,  the  intraocular  space,  the  clypeus,  and  the 
labrum  fulvous ;  antennae  very  long,  extending  below  the  middle 
of  the  elytra,  black,  the  lower  three  joints  more  or  less  fulvous 
below,  third  and  following  joints  very  nearly  equal ;  thorax  twice 
as  broad  as  long,  the  lateral  margins  straight  at  the  base,  widened 
towards  the  apex,  the  sides  strongly  thickened  and  deeply  sulcate, 
the  anterior  angles  greatly  produced,  the  surface  impunctate, 
fulvous ;  scutellum  black ;  elytra  with  a  deep  depression  below 
the  base,  impunctate,  bright  metallic  green,  with  a  narrow 
yellowish-white  transverse  band  near  the  apex,  not  quite  extending 
to  either  margin  ;  legs  black,  the  base  of  the  femora  often  flavous ; 
the  breast  black ;  the  metatarsus  elongate ;  claw-joints  scarcely 
thickened. 

Hah.  Pachitea,  Peru  {Dr.  Stavdinger). 

This  is  a  handsome  and  typical  Homophceta,  unlike  any  other 
species  of  the  genus ;  the  characteristic  fulvous  spot  between  the 
antennte  and  the  shape  of  the  thorax  agree  entirely  with  its 
allies.  I  have  received  several  specimens  from  Dr.  Staudinger 
and  Herr  Bang- Haas. 

Genus  AsPHiERA. 

Elytra  pale  coUmred. 

ASPH^fiRA  UNICOLOR,  Sp.  n. 

Subdepressed,  testaceous,  antennae  and  legs  slightly  darker; 
thorax  short,  the  anterior  angles  mucronate,  anterior  margin 
deeply  concave;  elytra  minutely  and  closely  punctured. 

Length  7  millim. 

Of  rather  flattened,  scarcely  posteriorly  widened  shape;  the 

*  For  the  descriptioiis  of  two  other  new  species  of  Homophoeta,  inadvertently 
omitted  from  this  paper,  see  itffr&  p.  591. 
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head  impunctate,  frontal  tubercles  rather  broad,  clypeus  short 
and  ridge-shaped ;  eyas  widely  separated,  comparatively  small ; 
antennae  pale  fulvous,  the  third  and  following  joints  elongate  and 
equal,  terminal  joints  rather  shorter ;  thorax  slightl}^  narrowed 
anteriorly,  the  sides  broadly  flattened,  the  margins  scarcely 
rounded,  the  anterior  angles  outwardly  produced  into  a  distinct 
and  rather  large  tooth,  the  surface  entirely  impunctate ;  elytra 
with  anteriorly  rather  broadly  reflexed,  lateral  margins,  without 
basal  depression,  very  finely  and  closely  punctured ;  under  side 
and  legs  rather  darker  than  the  upper  suiface,  the  metatarsus  as 
long  as  the  following  two  joints  together,  claw- joint  strongly 
swollen. 

Hah,  Brazil. 

Of  this  species,  which  may  be  known  by  the  luther  flattene<l 
general  shape,  the  short  thorax  with  its  broadly  flattened  sides, 
and  the  entirely  unicolorous  upper  and  under  sidas,  thi*ee  specimens 
are  contained  in  my  collection  without  special  locality. 

ASPH^BA  FEMORATA,  Sp.  n. 

Testaceous,  the  head  and  the  breast  piceous  or  black  ;  thorax 
nearly  white,  impunctate;  elytra  obscure  testaceous,  nearly 
impunctate ;    posterior  femora  with  a  large  white  patch. 

Length  6-7  millim. 

Head  with  a  few  deep  punctures  near  the  ej'es,  the  vertex 
nearly  black,  the  lower  portion  testaceous ;  ey^es  large ;  antennae 
obscure  fulvous  or  fuscous,  the  joints  rather  robust,  the  third 
slightly  shorter  than  the  foiuiih  ;  thorax  with  the  lateral  margins 
obliquely  narrowed  anteriorly,  feebly  rounded,  the  anterior  angles 
thickened  and  pointed  but  not  dentiform,  the  anterior  margin 
straight  at  the  middle,  the  sides  gradually  flattened,  the  disc 
impunctate,  yellowish- white,  the  sides  sometimes  stained  with 
testaceous ;  scutellum  piceous ;  elytra  with  a  distinct  basal  depres- 
sion, extremely  minutely  punctured  when  seen  under  a  strong 
lens,  obscure  testaceous,  the  extreme  sutural  margins  piceous ; 
under  side  and  the  legs  piceous,  abdomen  testaceous,  the  posterior 
femora  with  a  large  yellowish-white  oblong  patch  at  the  outer 
poi-tion,  claw-joint  moderately  swollen. 

Hah,  Pichinche,  Colombia. 

A  species  not  difficult  to  distinguish  on  account  of  the  colour 
of  the  thorax  and  of  the  posterior  femora ;  there  are  five  spe- 
cimens, before  me,  which  show  no  variation  in  this  respect. 

ASPH^RA  DISCICOLLIS,  sp.  n. 

Black ;  thorax  with  broa<l  si<les,  the  latter  testaceous,  the  ilLsc 
black,  impunctate,  anterior  angles  pointed ;  el}^ra  convex,  widened 
posteriorly,  impftnctate,  testaceous ;  breast,  the  legs,  and  the 
middle  of  the  abdomen  black,  sides  of  the  latter  testaceous ; 
posterior  femora  but  moderately  thickened. 

Length  8  millim. 

Of  convex,   posteriorly  widene<l   shape;   the   head   black,  ini- 
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punctate,  frontal  elevations  broad,  feebly  raised,  clypeiis  broad 
and  thick ;  eyes  widely  separated,  not  very  prominent ;  antennae 
long  and  slender,  black,  third  and  following  joints  very  elongate, 
nearly  equal ;  thorax  about  twice  as  broad  as  long,  the  sides 
widened,  the  lateral  margins  strongly  rounded,  the  anterior  angles 
strongly  produced  and  pointed,  the  surface  impunctate,  the  lateral 
sulci  broad  but  shallow,  testaceous,  the  middle  of  the  disc  black ; 
scutellum  black;  elytra  with  strongly  reflexed  lateral  margins, 
the  posterior  portion  convex  and  widened,  the  surface  impunctate, 
testaceous;  posterior  femora  less  thickened  than  usual,  the 
metatarsus  very  elongate ;  claw- joint  scarcely,  if  at  all,  swollen  ; 
prostemum  very  narrow. 

H(^.  Bogota. 

This  Asphoera  differs  in  more  than  one  r^pect  from  the  other 
members  of  the  genus :  the  slender  antennie,  widened  sides  of  the 
thorax,  and  the  but  moderately  thickened  posterior  femora  are  not 
found  in  any  other  species,  to  my  knowledge,  and  agree  rather 
with  the  genus  Aspicela,  but  the  perfectly  normal  shape  of  the 
mesosternum  prevents  the  insect  from  being  included  in  that 
genus.     I  know  of  only  a  single  specimen. 

ASPHiEBA  HILABIS,  Sp.  n. 

Entirely  peJe  testaceous ;  eyes  rather  large,  antennse  pale  fulvous 
or  testaceous,  thorax  with  gradually  flattened  sides,  elyti-a  not 
perceptibly  punctured,  metatarsus  of  the  posterior  legs  elongate, 
claws  swollen. 

Length  7-8  millim. 

Head  impunctate,  testaceous,  shining ;  the  eyes  proportionately 
closely  approached  and  rather  large ;  antennse  extending  to  the 
middle  of  the  elytra,  obscure  fulvous ;  thorax  with  feebly  rounded 
sides,  slightly  narrowed  anteriorly,  the  anterior  margin  concave, 
anterior  angles  thickened  but  only  very  slightly  produced,  the  sides 
gradually  flattened,  the  disc  impunctate ;  elytra  with  a  very  shallow 
depression  below  the  base,  with  broadly  reflexed  lateral  margins, 
the  surface  entirely  impunctate,  shining ;  under  side  coloured  as 
the  upper  surface,  legs  slightly  darker;  the  metatarsus  of  the 
posterior  legs  nearly  as  long  as  the  following  joints  together,  claw- 
joints  distinctly  swollen. 

Hob,  Espirito  Santo,  Brazil. 

An  appai'ently  rather  common  species  of  unicolorous  appearance, 
which  maybe  known  by  the  gradually  flattened  sides  of  the  thorax 
and  the  more  than  usually  thickened  claws ;  the  elongate  meta- 
tarsus shows,  however,  the  species  to  belong  to  A sphcera,  A .  paUicUi 
Jac.  is  a  much  larger  and  broader  species,  with  a  black  head. 

ASPH^BA  ALBIFBONS,  Sp.  n. 

Testaceous,  the  antennae  black  (apical  three  joints  sometimes 
pale),  the  breast  piceous,  the  head  whitish- testaceous,  thorax  with 
the  anterior  and  posterior  margins  black  at  the  middle,  eljiira 
finely  punctured. 
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Length  7  millim. 

Head  entirely  impunctate,  very  light  testaceous;  eyes  well 
separated,  moderately  large,  frontal  elevations  narrowly  transverse ; 
antennae  slender,  black,  the  apical  two  joints  sometimes  pale,  the 
third  and  fourth  equal ;  thorax  with  broadly  rounded  and  flattened 
sides,  the  sulci  strongly  marked,  the  disc  impunctate,  testaceous, 
with  the  anterior  and  posterior  margins  black  at  the  middle,  the 
anterior  angles  not  mucronate  but  slightly  produced ;  scutellum 
more  or  less  fuscous ;  elytra  rather  convex,  very  closely  and  finely 
punctured ;  the  breast,  tibife,  and  tarsi  more  or  less  piceous ;  the 
metatarsus  distinctly  elongate,  the  claw- joint  strongly  swollen. 

Hah,  Bolivia. 

This  species  may  easily  be  mistaken  for  one  of  the  varieties  of 
Oedimiychis  aUnpennia  Jac.,  but  it  is  of  a  more  convex  shape,  the 
eyes  are  much  more  widely  separated,  the  intermediate  space  is 
very  light- coloui'ed  and  entirely  impunctate,  and  the  metatarsus 
of  the  posterior  legs  is  distinctly  more  elongate. 

AsPH^RA  TARSATA,  sp.  n.     (Plate  XIV.  fig.  10.) 

Head,  antenna;,  and  thorax,  under  side  and  legs  black ;  thorax 
with  broadly  flattened  sides,  impunctate ;  elytra  ol^cure  testaceous, 
finely  and  closely  punctured ;  metatarsus  of  the  posterior  legs 
elongate  and  slender,  claw- joint  strongly  swollen. 

Length  8  millim. 

Head  impunctate,  black,  frontal  tubercles  very  strongly 
developed,  trigonate,  carina  convex ;  antennie  black,  the  lower  three 
joints  shining,  the  others  pubescent,  the  intermediate  joints 
slightly  widened,  third  and  fourth  joints  equal ;  thorax  with  strongly 
rounded  and  broadly  flattened  sides,  anterior  margins  blunt  and 
slightly  produced  outwards,  more  or  less  testaceous,  the  rest  of  the 
surface  black ;  scutelliun  black ;  elytra  convex,  widened  towards 
the  middle,  with  broadly  reflexed  margins,  the  base  without 
depression,  closely,  finely,  but  distinctly  granulate-punctate ;  under 
side  and  legs  black. 

Hah,  Peru. 

The  more  than  usual  elongate  and  slender  metatarsus  and 
the  strongly  swollen  claw-joint  and  system  of  coloration  well 
distinguish  this  species,  of  which  I  possess  a  single  specimen. 

ASPH.CRA  NASALIS,  Sp.  n. 

Black,  the  head  and  the  sides  of  the  thorax  anteriorly  pale 
testaceous,  the  anterior  angles  mucronate ;  elytra  testaceous,  finely 
and  closely  punctured  ;  carina  of  the  head  very  broad. 

Length  l\  millim. 

Head  pale  testaceoiis,  shining,  impunctate ;  eyes  widely  separated, 
fi-ontal  elevations  broadly  oblique,  carina  very  broad  and  convex ; 
antennae  long  and  slender,  black,  third  and  fourth  joints  very 
elongate,  equal ;  thorax  more  than  twice  as  broad  as  long,  the 
sides  broatUy  flattened  and  rounded,  the  anterior  angles  mucro- 
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nate,  the  surface  impunctate,  more  or  less  black,  the  anterior 
angles  broadly  testaceous;  scutellum  black;  elHi^  testaceous, 
finely  and  closely  punctured ;  under  side  and  legs  black ;  the  meta- 
tarsus as  long  as  the  following  two  joints  together,  claw -joint 
strongly  inflated. 

Hob,  Peru. 

Very  closely  allied  in  coloration  to  A .  tarsata ;  but  the  head 
pale,  the  antennae  slender,  without  widened  and  pubescent  joints, 
and  the  metatarsus  much  shorter.  Of  this  species  I  possess  three 
specimens.  The  species  is  also  closely  allied  to  A,  albifrons,  but  is 
much  larger,  and  the  anterior  angles  of  the  thorax  are  mucronate, 
the  under  side  and  legs  are  black.  From  both  species  the  broad  and 
blunt  carina  will  distinguish  the  present  one ;  it  is  more  pro- 
nounced than  in  any  other  species  I  am  acquainted  with. 

AsPUiEItA  AHABILIS,  Sp.  n. 

Black  ;  thoi*ax  short,  transverse,  impunctate ;  eljiira  testaceou.s, 
extremely  finely  and  closely  punctured,  the  apical  margins  black. 

Var,  Elytra  unicolorous  testaceous. 

Length  5  millim. 

Of  j[)Osteriorly  slightly  widened  shape  ;  the  head  black,  shining, 
impunctate,  the  vertex  sometimes  marked  with  a  testaceous  sjwt, 
deeply  transversely  grooved  between  the  eyes,  the  latter  large ; 
palpi  testaceous ;  antennae  black,  the  third  and  fourth  joints  equal ; 
thorax  short  and  transverse,  the  latei-al  margins  rounded,  the  sides 
broadly  flattened,  this  portion  well  separated  from  the  disc,  the 
latter  impimctate,  black,  shining,  the  anterior  angles  produced 
outwards  into  a  small  tooth  ;  scutellum  broad,  black  ;  elytra  slightly 
wider  at  the  base  than  the  thorax,  convex,  gradually  widened 
posteriorly  and  without  basal  depression,  testaceous,  extremely 
closely  and  finely  punctured,  the  extreme  apical  margins  black  ; 
under  side  and  legs  black,  the  metatarsus  of  the  posterior  legs  as 
long  as  the  following  two  joints  together,  claw-joint  rather 
strongly  swollen. 

Ilah.  Peru. 

The  black  head  and  thorax  and  the  proportionately  short  shape 
of  the  latter  well  distinguish  this  species,  of  which  I  possess 
three  specimens,  two  of  which  have  the  apex  of  the  elytra  black 
to  a  small  extent  and  the  vertex  marked  by  a  small  testaceous 
spot ;  in  the  other  specimen  the  spot  and  the  black  apex  of  the 
elytra  are  absent. 

Elytra  with  metallic  transverse  hand^. 

ASPHJSRA  CABILLOENSIS,  Sp.  U. 

Testaceous  ;  the  head,  breast,  and  the  legs  black ;  antennae  long, 
fulvous ;  thorax  impunctate,  anterior  angles  bluntly  pix)duced ; 
elytra  nearly  white,  impunctate,  a  transverse  band  at  the  base  and 
another  narrower  one,  slightly  oblique,  metallic  dark  blue,  both 
bands  abbreviated  at  the  sides. 
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Length  6  millim. 

Head  impunctate,  black  ;  eyes  distant,  frontal  elevations  oblique, 
luther  broad  ;  clypeus  very  narrow,  strongly  thickened,  carina 
very  convex;  antenna  long  and  slender,  fulvous,  third  and  following 
joints  slendei',  equal  or  nearly  so ;  thorax  about  twice  as  broad  as 
long,  the  lateral  margins  feebly  rounded,  the  anterior  angles 
bluntly  produced,  the  lateral  sulci  deep  and  broad,  the  surface 
impunctate,  pale  flavous ;  scutellum  triangular,  black ;  elytra  with 
narrow  but  strongly  reflexed  lateral  inai^ins,  yellowish-white, 
with  two  trans vei-se  blue  bands  not  extending  to  the  lateral 
margins,  the  fii'st  extending  to  about  one-third  of  the  length  of 
the  elytra,  with  its  posterior  edge  nearly  straight,  the  second  band 
below  the  middle,  of  only  half  the  width  and  of  obhquely  down- 
ward direction ;  breast  and  legs  black,  abdomen  testaceous  ;  meta- 
tarsus elongate,  claw-joint  very  moderately  swollen. 

Hob,  Carillo,  Costa  Rica. 

The  black  head,  fulvous  antennie,  and  the  shape  of  the  elytral 
bands  pnncipally  dLstinguish  this  Asphcera ;  the  elytra  have  the 
basal  poi-tion  i-ather  distinctly  raised,  but  the  intrahumeral 
depi-ession  is  but  moderately  deep.  I  have  three  exactly  similar 
specimens  before  me. 

FiX)m  A,  niffrqfasciata  Jac.,  likewise  fi-om  Costa  Rica,  the 
present  species  may  be  separated  by  the  fulvous  colour  of  the 
antennae,  the  blue,  not  black,  elytral  bands,  the  much  more 
nan*ow,  reflexed  mai-gins  of  the  elytra,  and  the  rather  smaller 
general  size  and  more  widened  shape. 

ASPHiERA  ZONULATA,  sp.  u.     (Plate  XIV.  fig.  7.) 

Black  below,  antenna?  and  legs  more  or  less  piceous,  above 
flavous ;  thorax  impunctate,  the  anterior  angles  pi-oduced ;  elytra 
very  finely  punctured,  with  four  metallic  green  transverse  bands, 
much  widened  towards  the  suture,  which  is  likewise  metallic 
green. 

Length  7  millim. 

Of  medially  widened  shape  ;  the  head  more  or  less  piceous  at  the 
veitex,  the  lower  poi-tion  fulvous  ;  eyes  moderately  large,  with  a 
few  punctures  neai*  their  inner  mai'gins ;  clypeus  in  ^ape  of  a 
transverse  lidge ;  antennie  nearly  black,  the  third  joint  smaller 
than  the  fouith ;  thorax  with  strongly  rounded  lateral  margins, 
the  anterior  angles  produced  into  a  small  tooth,  the  sides  brcwuily 
and  deeply  silicate,  the  surface  impunctate,  flavous,  obsoletely 
transversely  grooved  near  the  base  ;  scutellimi  black ;  elytra  con- 
vex, bi*oa<lly  margined,  widest  at  the  middle,  verj"  finely  punctured 
throughout,  flavous,  with  four  bright  green  metallic  bands,  not 
extending  to  the  margins — of  these,  the  one  at  the  base  is  the 
widest  and  has  its  posterior  margin  obliquely  i-ounded,  it  extends 
as  far  as  the  shoulders,  the  second  band  at  the  middle  is  connected 
with  the  fii'st  along  the  suture  by  a  rather  broad  stiipe  of  green, 
its  ends  ai*e  greatly  naiTowed,  the  thinl  band  below  the  middle  is 
of  similar  shape,  but  the  foui-th  near  the  apex  is  of  a  shorter  and 
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broader  form,  the  suture  connects  all  these  lower  bands  by  a 
narrow  metallic  green  stripe ;  metatai*sus  elongate,  claw- joint 
strongly  swollen. 

Hah,  Peru. 

Different  in  the  number  and  shape  of  its  eljrtral  bands  from 
any  other  species ;  two  exactly  similar  specimens  are  contained  in 
my  collection. 

ASPHiBRA  VERXALI8,  sp.  n. 

Piceous,  the  lower  part  of  the  face  an<l  the  thorax  flavous,  sides 
of  the  latter  broadly  flattened,  disc  impunctate ;  elytra  flavous  or 
pale  fulvous,  with  two  transverse  violaceous  bands,  one  at  the 
base,  the  other  below  the  middle,  not  extending  to  the  sides  or 
apex. 

Length  6-6 j|  millim. 

Head  with  a  few  punctures  near  the  eyes  ;  the  vei-tex  nearly 
black,  the  frontal  tubercles  and  the  clypeus  flavous;  antennae 
piceous  or  black,  the  lower  thi'ee  joints  obscure  fulvous ;  thorax 
slightly  narrowed  anteriorly,  the  sides  with  a  rather  broad  flattened 
margin,  the  anterior  angles  dentifonn,  the  disc  impunctate, 
yellowish-white ;  scutellum  black ;  elytra  impunctate,  flavous,  the 
basal  transverse  blue  or  violaceous  band  nearly  extending  to  the 
middle,  the  lower  band  of  equal  width,  not  extending  to  the 
apex,  both  bands  are  limited  laterally  by  the  bi-oadly  I'eflexed 
lateral  margins,  the  flavous  band  which  separates  the  darker  ones 
at  the  middle  is  of  about  half  the  width  (in  a  longitudinal 
sense)  than  the  blue  bands ;  breast  and  legs  piceous,  the  base  of 
the  femora  rather  lighter ;  abdomen  flavous ;  claw- joint  scarcely 
thickened. 

Hah,  Br.  Guiana. 

This  is  another  species  with  ti-ansverse  blue  bands  of  which  so 
many  are  known,  yet  there  is  none  which  agrees  entirely  with  the 
present  one.  A ,  cemula  Illig.  is  described  as  over  4^  lines  in  length, 
the  thoiux  as  having  the  sides  obsoletely  flatten^,  while  in  this 
species  it  is  veiy  distinctly  mai*ked  ;  the  colour  of  the  head  is  given 
as  testaceous  and  the  median  pale  band  as  broad,  while  in  A,  vemalis 
this  band  is  of  only  half  the  width  of  that  of  the  dark  bands 
These  remarks  also  apply  to  A ,  omata  Illig.  A ,  curudis  Eiichs. 
\\n&  the  posterior  band  much  narrower  and  the  pale  division 
broader;  in  A,  limiUUa  Har.  the  posterior  blue  band  is  still 
narrower,  and  thei*e  are  other  differences  besides. 

ASPUJSRA  SEPARATA,  Sp.  n. 

Bliick ;  thorax  fulvous,  impimctate ;  elyti*a  pole  testaceous, 
impunctate,  a  broad  transvei*se  band  at  the  base,  not  extending  to 
the  lateral  margins,  and  another  band  at  the  apex,  dark  violaceous. 

Length  6  millim. 

Head  black,  shining,  impunctate ;  eyes  large,  elongate,  frontal 
elevations  very  bix)ad  but  feebly  raised,  clypeus  with  an  acute 
central  ridge ;  antennae  black,  the  third  and  fourth  joints  equal, 
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intermediate  joint  slightly  widened  ;  thorax  witli  nearly  straight 
sides,  slightly  nanx)wed  anteriorly-,  anterior  angles  thickened  and 
pi-oduced  into  a  short  point,  the  sides  flattened  but  gradually  so, 
without  deep  accompanying  groove,  the  disc  impunctate,  fulvous 
or  flavous,  anterior  margin  rather  deeply  concave;  scutellum 
black ;  elyti-a  gradually  and  slightly  widened  pasteriorly,  with  a 
short  but  rather  deep  sutural  depression  below  the  ba^^e,  im- 
punctate, pale  testaceous,  with  two  metallic  dark  purplish  bands, 
the  first  subquadrate  at  the  base,  nearly  extending  to  the  middle 
but  not  to  the  lateral  margins,  its  posterior  edge  straight,  the 
posterior  angles  rounded,  the  second  band  occupies  the  entire 
apex  and  has  its  anterior  angles  rounded,  these  bands  are  sepai-ated 
by  the  testaceous  ground-colour  in  shape  of  a  transverse  band  of 
nearly  similar  size  as  the  dark  ones ;  under  side  and  legs  black, 
apex  of  abdomen  flavous;  claw-joint  not  strongly  thickened. 

Hah,  Peru. 

Principally  distinguished  by  the  position  and  shape  of  the 
posterior  band  in  connection  with  the  flattened  sides  of  the  thorax. 

ASPHiERA  OLABRIPEXNIS,  sp.  n. 

Obscure  testaceous  ;  the  thorax  with  gradually  flattened  sides, 
impunctate ;  elytiu  impunctate,  with  a  metallic  bright  green  sub- 
quadrate  spot  at  the  base  and  another  one  near  the  apex ; 
posterior  femoi^  with  the  apex  black. 

Length  7-10  millim. 

Of  elongate  and  flattened  shape,  of  a  rather  dirty  testaceous ;  the 
head  finely  punctured  at  the  sides  as  well  as  the  space  in  front  of 
the  eyes,  the  frontal  elevations  broad,  clypeus  rather  strongly 
raised ;  antennse  long  and  slender,  obscui^  testaceous,  the  terminal 
joints  very  elongate ;  thoi-ax  with  gradually  flattened  sides,  nar- 
rowed anteriorly,  the  anterior  margin  deeply  concave,  the  sides 
nearly  straight,  anterior  angles  in  shape  of  a  small  tooth,  the 
surface  impunctate;  scutellum  testaceous;  elj'tra  entirely  im- 
punctate, with  two  brilliant  metallic  green  bands  or  patches,  the 
first  at  the  base,  not  extending  to  the  sutural  or  lateral  margin 
and  downwards  to  about  one-third  the  length  of  the  el^iim,  the 
other  band  of  more  rounded  shape  near  the  apex,  not  extending  to 
either  margin  ;  below  finely  pul)escent ;  the  apex  of  the  posterior 
femora  black  ;  claw-joint  moderately  swollen. 

Hah,  Marcai)ata,  Peru. 

I  would  have  referred  this  species  to  A,  chapum  Har.,  but  the 
author  gives  the  coloiu^  as  rufo-testaceous  and  the  elytni  as 
finely  punctured,  but  even  with  a  strong  lens  I  cannot  discover 
any  punctuation, 

ASPHiERA  FUNEREA,  Sp.  U. 

Black  ;  thorax  whitish  or  obscure  testaceous,  the  flattened  sides 
well  separated  ;  elytra  very  minutely  punctui-ed,  coloured  like 
the  thorax,  a  bi-oad  transverse  Imnd  at  the  base  and  another  still 
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broader  band  below  the  middle  and  interrupted  at  the  outer 
portion,  obscure  brownish-aeneous. 

Length  6-7  millim. 

Head  sparingly  punctured  at  the  vertex,  the  latter  piceous  or 
blackish ;  eyes  very  large,  each  as  broad  as  the  dividing  space ; 
antennie  long  and  slender,  black,  the  lower  joints  sometimes 
testaceous  at  the  base,  very  elongate  with  the  exception  of  the 
second  one ;  thorax  with  flattened  and  well- separated  sides,  the 
anterior  margin  but  little  concave,  the  angles  produced  outwards 
into  a  truncate  tooth,  the  surface  impunctate,  pale  testaceous; 
scutellum  broad,  black  ;  elytra  with  distinct  basal  depression,  very 
finely  punctured,  with  narrow  reflexed  lateral  margins,  pale 
testaceous  or  whitish,  with  two  broad  dark  brown  bands  with 
greenish  gloss,  the  first  at  the  base,  not  extending  to  the  lateral 
margins,  the  other  band  of  much  longer  shape,  not  extending  to 
the  sides  or  apex  of  the  elytra,  at  its  outer  edge  it  is  semidivided 
by  a  narrow  stripe  of  the  ground-colour ;  under  side  piceous  or 
black  ;  metatarsus  as  long  as  the  following  two  joints  together, 
claw-joint  distinctly  swollen. 

Hah,  Peru. 

There  are  two  specimens  of  this  species  before  me,  which  is  well 
distinguished  by  the  produced,  truncate,  anterior  thoracic  angles 
and  the  markings  of  the  elytra ;  the  ground-colour  of  the  latter  is 
in  one  specimen  of  a  pinkish-white  tint,  in  the  other  obscure 
testaceous,  the  dark  bands  are  divided  at  the  middle  by  the 
narrow  tmnsverse  stripe  of  the  ground-colour. 

ASPHiERA  BREVICOLUS,  sp.  n. 

Piceous,  legs  black,  the  head  and  antennae  fulvous;  thorax 
scarcely  twice  as  broad  as  long,  flavous,  impunctate;  elytra 
impimctate,  flavous,  a  broad  transverse  band  at  the  base  and 
a  transverse  spot  below  the  middle  metallic  green. 

Length  7  millim. 

Head  impunctate,  firivous;  frontal  elevations  broad,  divided  by 
a  deep  groove  and  bounded  behind  by  a  narrow,  more  shaUow 
sulcus ;  clypeus  strongly  raised  in  shape  of  a  broad  triangular 
ridge ;  eyes  widely  separated ;  antennae  extending  to  the  middle  of 
the  elytra,  dark  fulvous,  the  third  joint  shorter  than  the  fourth  ; 
thorax  scarcely  twice  as  broad  as  long,  the  sides  obliquely  narrowed 
anteriorly,  the  lateral  sulci  rather  narrow,  the  anterior  angles 
thickened  and  strongly  produced,  the  surface  impunctate,  flavous ; 
scutellum  black ;  elytra  slightly  widened  towards  the  middle, 
distinctly  depressed  below  the  base,  flavous,  with  two  bright 
metallic-green  transverse  bands,  the  first  at  the  base  extending 
downwards  to  about  one-third  the  length  of  the  elytra,  the  other 
in  shape  of  a  large  slightly  oblique  spot,  below  the  middle,  neither 
of  the  bands  extending  to  the  lateral  margins ;  breast  and  abdomen 
piceous,  legs  black ;  metatarsus  elongate,  claw- joint  but  slightly 
swollen. 

Hah.  Peru. 
Proc.  Zool.  Soc.— 1905,  Vol.  II.  No  XXVIII.         28 
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The  compai-atively  small  width  of  the  thorax  aud  the  widely 
sepai*ated  ely tral  green  bands,  in  connection  with  the  fulvous  head 
and  antennae,  distinguish  this  species,  which  is  evidently  closely 
allied  to  A,  oblecta  Baly;  but  the  head  has  no  pimctures  nor 
hairs,  the  thorax  is  certainly  not  "  more  than  twice  as  broad 
aj8  long,"  and  the  elyti'a  are  not  furnished  with  hairs  at  the  apical 
margins. 

ASPHJSRA  DIMIDIATICORNIS,  sp.  n, 

Flavous,  head  piceous,  the  intermediate  joints  of  the  antennaB 
black ;  thorax  flavous,  impunctate ;  elytra  not  perceptibly  punc- 
tured, pale  flavous,  a  transverse  band  at  the  base  and  a  broader 
one  below  the  middle  metallic  green ;  legs  fulvous. 

Length  6  millim. 

Head  impunctate,  the  vertex  piceous;  frontal  elevations  strongly 
liaised,  pyriform;  clypeus  flavous,  semicircidar,  with  an  acute 
central  ridge ;  eyes  very  large,  the  diameter  of  each  larger  than 
the  dividing  space ;  antennae  long  and  slender,  the  lower  and  the 
apical  three  joints  fulvous,  the  rest  black,  third  and  fourth  joints 
very  elongate,  equal,  apical  joints  shorter  ;  thorax  twice  as  broad 
as  long,  slightly  narrowed  anteriorly,  the  anterior  angles  pointed 
but  not  produced,  lateral  margins  evenly  rounded,  preceded  by  a 
broad  sulcation,  the  suiface  impunctate,  flavous;  scutellum  fulvous; 
elytra  widened  at  the  middle,  yellowish-white,  with  two  broad 
transverse  metallic -green  bands,  not  extending  to  the  lateral 
margins,  the  first  extending  from  the  base  to  nearly  the  middle, 
the  second  immediately  below  the  latter  and  abbreviated  at  some 
distance  from  the  apex,  both  bands  are  of  nearly  subquadrate 
shape ;  the  breast  and  the  legs  pale  fulvous,  abdomen  flavous,  the 
tarsi  obscure  piceous ;  the  metatarsus  moderately  elongate,  claw- 
joint  strongly  swollen. 

H(tb,  Ecuador. 

Distinguished  by  the  colour  of  the  head  and  the  antennae,  the 
large  eyes  and  broeui  elytral  bands,  pale  legs,  <fec. 

ASPHiERA  DEJEANI,  Sp.  n. 

Black;  thorax  impunctate,  testaceous,  the  entire  disc  black; 
elytra  impunctate,  testaceous,  a  bi'oad  band  at  the  base  and 
another  below  the  middle,  not  extending  to  the  lateral  margins, 
metallic  blue ;  claw-joint  scarcely  swollen. 

Length  8  millim. 

Head  with  some  punctures  near  the  eyes,  black,  frontal  elevations 
strongly  raised,  narrow  and  transvei^se;  antennaa  extending  beyond 
the  middle  of  the  elytra,  black,  all  the  joints  elongate  and  slender, 
the  third  and  fourth  equal ;  thorax  twice  as  broad  as  long,  the 
lateral  margins  scarcely  rounded,  the  anterior  angles  more  than 
usually  produced  and  pointed  (in  one  specimen  to  a  much  smaller 
extent),  anterior  margin  concave,  the  sides  broadly  but  not  deeply 
sulcate,  testaceous  as  well  as  the  extreme  base,  the  rest  of  the 
surface  occupied  by  a  transverse  black  band ;  scutellum  black ; 
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elytra  with  the  hasal  portion  rather  convex,  impunctate,  metallic 
blue,  the  lateral  margins  and  a  rather  narrow  transverse  band  at 
the  middle  testaceous,  epipleurte  of  the  latter  colour ;  below  and 
the  l^;s  black;  metatarsus  rather  elongate,  claw- joint  scarcely 
swollen. 

Hah,  Peru. 

The  black  band  of  the  thorax  and  the  strongly  dentate  and  pro- 
duced anterior  angles  of  the  latter,  together  with  the  nearly  simple 
claw-joint,  principally  characterise  this  species. 

Elytra  metaUic^  taithjlavmis  margi^ia, 
AsPHiERA  ALBiciNCTA,  8p.  n.     (Plate  XIV.  fig.  4.) 

Black,  thorax  pale  flavous,  impunctate ;  elytra  metallic  blue,  the 
disc  foveolate  and  rugose,  the  lateral  margins  yellowLsh -white ; 
abdomen  flavous. 

Length  9-10  millim. 

Of  ovately-elongate  shape,  rounded  below  the  middle ;  the  head 
black,  with  some  few  punctures  near  the  eyes,  longitudinally 
grooved  between  the  latter ;  antennte  extending  to  the  middle  of 
the  elytra,  black,  the  third,  fourth,  and  fifth  joints  equal,  the 
following  ones  shorter;  thorax  with  gradually  flattened  sides, 
the  anterior  margin  deeply  concave,  anterior  angles  slightly 
produced  into  a  small  tooth,  thickened,  the  disc  entirely  im- 
punctate, pale  yellowish  ;  scutellum  black ;  elytnv  bright  metallic 
blue  or  purplish,  variolose-punctate,  the  interstices  strongly 
wrinkled  or  rugose,  the  lateral  margins  to  the  apex  whitish ; 
breast  and  legs  black ;  metatarsus  elongate,  claw- joint  slightly 
swollen ;  abilomen  flavous. 

Hah,  Peru. 

Of  the  same  coloration  as  Asphcera  {Aspicda)  cUbomarghicUa 
Latr.,  and  of  nearly  similar  sculpturing,  but  a  true  Aaphasra  (like 
the  last-named  species)  on  account  of  the  metastemum  not  being 
truncate  anteriorly ;  in  Latreille's  insect  the  thorax  is  margined 
with  black  and  the  elytral  foveae  are  lai'ger  and  less  numerous. 

Elytra  variously  coloured,  tmth  transverse  pale  ha^ids  or 
with  spots, 

ASPH.£BA  BISBIPLAGIATA,  sp.  n. 

Obscure  fulvous  or  fuscous,  the  head  and  the  antenna?  black  ; 
thorax  yellowish  white ;  elytra  impunctate,  each  with  two  white 
bands,  one  transversely  shaped  at  the  middle,  the  other  more 
rounded  near  the  apex. 

Length  7  millim. 

Head  with  some  deep  punctures  near  the  eyes,  the  vertex 
nearly  black,  the  frontal  elevations  bounded  behind  by  a  very  deep 
transverse  groove ;  base  of  the  antennae  flavous,  the  basal  two 
joints  piceous,  the  others  black  ;  thoiux  with  the  anterior  margin 
straight,  the  sides  not  flattened,  but  the  lateiul  margins  gradually 

28* 
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and  very  strongly  thickened  at  the  anterior  angles,  the  latter 
produced  but  not  dentiform,  the  siu^ace  im punctate,  nearly 
white  ;  scutellum  dark  brown ;  elytra  of  the  same  colour  or  dai*k 
fuscous,  shining,  impunctate,  each  with  two  white  markings,  the 
first  at  the  middle  in  shape  of  a  transverse  band  not  quite  extend- 
ing to  either  margin,  the  second  of  rounded  shape,  near  the  apex ; 
the  breast  piceous  ;  the  legs  dark  fulvous ;  the  abdomen  testaceous 
or  flavous ;  claw-joint  rather  strongly  swollen  ;  prostemum  very 
narrow  and  parallel. 

Hah,  Colombia. 

In  some  specimens  the  ground-colour  of  the  elytra  is  much 
paler.  The  absence  of  a  thoracic  flattening  of  the  sides  and 
the  position  and  colour  of  the  elytral  markings  distinguish  this 
species. 

AsPHiERA  BIPLAOIATA,  Sp.  n. 

Black,  thorax  and  the  femora  flavous ;  elytra  nearly  impunctate, 
the  lateral  margins,  a  large  discoidal  patch,  and  the  apex  flavous ; 
apex  of  the  posterior  femora  black. 

Length  5-6  millim. 

Head  black,  with  one  or  two  punctures  near  the  eyes  ;  antennae 
black,  the  lower  two  joints  flavous  below,  third  and  following 
joints  nearly  equal ;  thorax  nearly  twice  as  broad  as  long,  the 
sides  rounded  anteriorly,  with  a  broad  flattened  sulcus,  the  anterior 
angles  thickened  but  not  produced,  the  surface  impimctate,  flavous ; 
scutellum  black ;  el^i^ra  impunctate  ;  under  side,  the  apex  of  the 
posterior  femora,  and  the  tibiae  and  tarsi  black,  rest  of  the  femora 
flavous. 

Hah,  Brazil. 

This  Asphcei-a  resembles  almost  exactly  A,  episcopalis  HI.  in  the 
elytral  pattern,  which  consists  of  a  transverse  black  band  at  the 
base  and  another  near  the  apex  connected  by  a  very  narrow 
sutural  stripe,  the  disc  in  shape  of  a  large  oval  patch  and  the  apex 
as  well  as  the  lateral  margins  being  flavous.  The  diflTerences 
which  separate  this  species  are :  the  entirely  black  head,  without  the 
whitish  frontal  tubercles;  the  anterior  angles  of  the  thorax,  which 
are  not  produced ;  the  position  of  the  posterior  elytral  band,  which 
is  placed  much  lower  down  than  in  the  above-named  species ;  and 
the  colour  of  the  legs.  I  have  received  several  specimens  from  the 
La  Plata  Museum  without  a  special  locality. 

ASPHiERA  ERICHSOXI,  sp.  U. 

Black;  thorax  testaceous,  the  sides  straight,  the  surface 
impunctate;  elyti-a  nearly  black,  the  lateral  margins  and  an 
extremely  narrow  transvei-se  straight  band  at  the  middle  flavous. 

Length  6  millim. 

Head  with  a  few  punctures  above  the  eyes,  black,  the  frontal 
elevations  very  broad  and  flat,  scarcely  raised,  the  base  of  the 
antennae  flavous ;  the  antennae  verj'  long  and  slender,  black, 
the  fourth  joint  longer  than  the  third  ;  thorax  only  about  one- 
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half  broader  than  long,  slightly  narrowed  anteriorly,  the  sides 
nearly  straight,  with  an  extremely  narrow  thickened  margin,  only 
obsoletely  flattened  in  front  of  it,  the  anterior  angles  slightly 
mucronate,  the  surface  entirely  impunctate,  pale  flavous  or 
testaceous ;  scutellum  black ;  elytra  not  perceptibly  punctured, 
black,  very  shining,  nearly  parallel,  the  lateral  margins  narrowly 
and  an  equally  narrow  transverse  band  at  the  middle,  flavous; 
under  side  and  legs  black ;  the  metatarsus  elongate,  the  claw- joint 
but  slightly  swollen. 

Hah,  Peru.  -    • 

The  comparatively  long  thorax,  the  nearly  straight  and  but 
slightly  flattened  sides,  in  connection  with  the  very  narrow  and 
straight  elyti'al  pale  band  at  the  middle,  well  distinguish  this 
species  from  others  similarly  marked. 

ASPH^RA  MACULICOLLIS,  sp.  n. 

Black,  the  antenna;  obscure  fulvous ;  thorax  pale  testaceous 
with  a  transverse  piceous  band,  the  sides  straight ;  elytra  entirely 
impunctate,  metallic  green,  the  lateral  margins  and  a  transverse 
narrow  band  at  the  middle  flavous ;  claw- joint  distinctly  swollen. 

Length  5  millim. 

Smaller  than  the  preceding  species;  the  elytra  more  widened  at 
the  middle,  with  a  broader  lateral  reflexed  margin ;  the  head  with 
a  single  puncture  close  to  the  eyes,  black  at  the  vertex,  the  lower 
portion  stained  with  flavous,  the  frontal  elevations  broad,  tri- 
gonate,  divided  by  a  deep  narrow  groove ;  clypeus  strongly 
raised  ;  antennae  dark  fulvous,  the  third  and  fourth  joints  very 
elongate,  the  following  joints  shorter ;  thorax  with  nearly  straight 
lateral  margins,  the  sides  flattened,  the  anterior  angles  mucronate; 
the  disc  impunctate,  whitish,  with  a  narrow  transverse  piceous 
band ;  scutellum  black ;  elytra  with  broad  flattened  lateral 
margins,  impunctate,  metallic  green,  the  flattened  sides  and  a 
transverse  narrow  band  at  the  middle  pale  yellowish ;  below 
and  the  legs  black;  metatarsus  elongate;  claw- joint  distinctly 
thickened. 

Hah,  Peru,  Marcapata. 

Separated  by  the  sculpture  and  colouring  of  the  head  and  that 
of  the  antennie,  the  thoracic  transverse  Iraiid,  and  colour  of  the 
elytra.  The  general  size  is  smaller  than  that  of  the  allied  species. 
A.  nobUUata  Fab.  is  of  diflferent  coloration,  although  the  elytral 
pattern  is  similar  and  the  claw- joint  is  scarcely  swollen.  A.  disco- 
faaciaia  Baly  is  another  closely  allied  species,  but  has  diflferently 
coloured  ant^nnee,  rounded  sides  of  the  thorax,  finely  punctured 
eljrtra,  and  their  transverse  band  broad,  not  narrow. 

ASPH^RA  APICALIS,  Sp.  n. 

Black  or  piceous,  the  basal  joints  of  the  antennae  and  the 
clypeus  flavous;  thorax  impunctate,  fulvous  or  flavous;  elytra 
greenish-aeneous  or  purplish,  impunctate,  the  lateral  margins, 
a   transverse  band  at  the  middle,  a  spot  near  the  scutellum. 
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another  one  below  the  middle,  and  a  short  oblique  stripe  near  the 
apex  flavous. 

Var.  a.  The  elytral  transverse  band  and  the  spots  absent. 

Var.  h,  El3rtra  as  in  the  type,  but  the  spots  absent. 

Var.  c.  The  transverse  baoid  indicated  by  a  sutural  and  Jateral 
spot ;  the  other  spots  wanting. 

Var.  d.  Like  var.  c,  but  the  apical  stripe  as  well  as  the  spots 
wanting. 

Length  7  millim. 

Head  entirely  impunctate,  with  the  exception  of  one  or  two 
punctures  near  the  eyes,  the  frontal  elevations  broadly  transverse; 
clypeus  flavous,  with  an  acutely  raised  central  ridge ;  antennae 
dark  fulvous,  extending  slightly  below  the  middle  of  the  elytra, 
the  third  and  fourth  joints  equal ;  thorax  strongly  transverse,  the 
lateral  margins  rounded,  the  anterior  angles  thickened  but  not 
dentiform,  the  sides  with  a  longitudinal  groove,  flattened,  the 
surface  impunctate,  fulvous  or  flavous,  posterior  margin  nearly 
straight ;  scutellum  black ;  elytra  impunctate,  but  the  paler 
markings  with  minute  fuscous  spots,  the  ground-coloiu*  metallic 
greenish  cupreous,  the  lateral  margins,  elytral  epipleuwe,  a  narrow 
transverse  band  at  the  middle,  a  small  spot  near  the  scutellum, 
another  below  the  middle  near  the  suture,  and  a  short  oblique 
streak  near  the  apex  at  the  sides  flavous ;  underside  piceous  ;  the 
anterior  legs  more  or  less  pale,  the  metatarsus  of  the  posterior 
legs  as  long  as  the  following  two  joints ;  claws  rather  strongly 
swollen. 

Hah,  Peru,  Prov.  Huallaga ;  also  Bolivia. 

The  ty^  of  this  species,  from  which  I  have  drawn  the  above 
description,  is  not  difficult  to  distinguish  from  others,  on  account 
of  the  elytral  markings,  and  is  principally  separated  by  the  sub- 
apical  short  flavous  streak  which  is  connected  with  the  similarly 
coloured  lateral  stripe.  Some  of  the  varieties,  however,  are 
without  this  mark,  and  consequently  resemble  seveiul  other 
similarly  coloured  species ;  there  is,  however,  nearly  always  the 
indication  of  the  transverse  band  in  shape  of  a  small  flavous 
sutiiral  spot  at  the  middle  and  a  corresponding  one  opposite  at 
the  margins;  the  thorax  has  the  sides  well  defined  by  a  deep 
longitudinal  groove,  and  the  claw- joint  is  more  strongly  swollen 
than  in  many  other  species  of  the  genus. 

Of  var.  d  two  specimens  are  before  me.  In  these  the  elytral 
spots  and  band  are  absent,  but,  as  usual,  the  sutural  remnant  of 
the  band  is  present,  and  instead  of  the  subapical  short  streak 
there  is  a  widening  of  the  flavous  lateral  margin  at  the  cor- 
responding place,  thus  indicating  the  typical  mark.  Oedionychis 
dipus  111.  is  of  exactly  similar  coloration,  but  is  a  true  Oedionychis 
with  a  short  posterior  metatarsus. 

ASPHJSRA  ELEGANTULA,  sp.  n.     (Plate  XIV.  fig.  6.) 

Black ;  clypeus  and  the  thorax  flavous,  the  latter  impunctate ; 
eljiira  bright  metallic  blue,  impunctate ;  a  naiTow  transverse  band 
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at  the  middle  and  another  near  the  apex,  as  well  as  the  lateral 
margins,  flavous. 

Length  8-9  millim. 

Head  black,  shining,  with  a  few  deep  punctures  near  the  eyes  ; 
the  latter  large,  widely  separated ;  clypeus  acutely  triangularly 
raised,  flavous ;  labrum  black,  with  a  row  of  punctures ;  antennse 
long  and  slender,  black  ;  thorax  short  and  strongly  transverse,  the 
sides  feebly  ix)unded  anteriorly,  straight  at  the  base,  the  anterior 
angles  thickened  and  produced,  the  sides  broadly  flattened,  with  a 
thickened  margin,  the  flat  portion  well  defined  from  the  convex 
surface,  the  latter  impunctate,  obsoletely  transversely  depressed  or 
grooved  near  the  base;  scutellum  broad,  black;  el3rtra  with  a 
distinct  depression  below  the  base,  not  perceptibly  punctured, 
bright  metallic  blue  ;  the  lateral  margins,  the  epi pleurae,  and  two 
narrow  transverse  bands  flavous — of  these  the  first  is  placed  at  the 
middle  and  extends  quite  to  the  suture,  the  second  one  is  situated 
very  near  the  apex,  not  quite  extending  to  the  suture  and 
of  slightly  upward  direction ;  metatarsus  elongate,  claw  joint 
moderately  thickened  ;  the  anterior  femora  more  or  less  stained 
with  flavous  at  the  extreme  base. 

Hah,  Peru,  Prov.  Huallaga  (G,  A,  Boer), 

Of  this  handsome  species  I  have  received  several  specimens  from 
M.  Clavareau,  of  Brussels.  I  know  no  other  species  with  similar 
shaped  and  same  number  of  bands. 

Elytra  blue, 

AsPHiSRA  TIBIAUS,  Sp.  n. 

Pale  flavous,  the  head,  antennte,  tibise,  and  tarsi  black ;  thorax 
impunctate ;  elyti-a  metallic  blue,  impunctate. 

Length  7  millim. 

Head  entirely  impunctate,  black ;  clypeus  acutely  raised,  tri- 
angular, slightly  stained  with  flavous,  palpi  robust ;  antennie 
extending  below  the  middle  of  the  elytra,  black,  third  joint 
slightly  shorter  than  the  fourth ;  thorax  with  the  sides  gradually 
flattened,  with  narrow  thickened  margins,  the  anterior  angles 
thickened  but  not  dentiform  and  scarcely  produced,  the  disc 
impunctate,  flavous ;  scutellum  black ;  elytra  with  a  shallow  trans- 
verse depression  below  the  base,  entirely  impunctate,  dark  metallic 
blue,  below  flavous ;  the  tibiaB  and  tarsi  black,  extreme  base  of  the 
posterior  tibiae  flavous ;  claw- joint  moderately  thickened. 

Hah,  Amazons, 

Of  this  species,  distinguished  by  its  system  of  coloration,  five 
specimens  are  contained  in  my  collection. 

Elytra  with  longUvdinal fid/vovs  hands » 

ASPH^BA  FERRUOINEO-VITTATA,  Sp.  n. 

Elongate,  subparallel,  testaceous ;  thorax  with  strongly  rounded 
and  broadly  flattened  sides,  impunctate;  elytra  with  a  naiTow 
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sutural  and   an    equally   naiTOW    discoidal    longitudinal    band, 
ferrugineous. 

Length  6  millim. 

Head  impunctate  or  with  a  few  fine  punctures ;  eyes  large,  the 
diameter  of  each  as  wide  as  the  intermediate  space,  frontal 
elevations  subquadrate,  carina  short  and  blunt ;  antennie  scarcely 
extending  to  the  middle  of  the  elytra,  pale  fulvous,  basal  joint 
robust  and  elongate,  third  joint  slightly  shorter  than  fourth, 
terminal  joints  shorter  than  the  intermediate  ones ;  thorax  short, 
the  sides  broadly  sulcate,  anterior  angles  with  a  short  tooth,  the 
disc  impunctate,  with  an  obsolete  transverse  sulcus  near  the  base ; 
elytra  nearly  parallel,  somewhat  flattened,  finely  and  closely 
punctured,  testaceous,  the  suture  very  narrowly  ferrugineous; 
a  similar,  slightly  and  inwardly  curved  band  extends  from  the 
shoulders  to  near  the  apex ;  metatarsus  as  long  as  the  following 
two  joints  together,  claw- joint  strongly  swollen;  prostemum 
linear. 

Hah,  Bolivia. 

The  elytral  dark  bands  are  very  narrow  and  of  equal  width 
find  the  discoidal  one  is  of  slightly  curved  shape.  The  species,  on 
account  of  the  distinctly  elongate  metatarsus  of  the  postiOrior 
legs,  cannot  be  mistaken  for  a  similarly  coloured  species  of 
Oedionychia, 

Elytra  otherwise  marked, 

ASPHifiRA  LACERATA,  sp.  n. 

Elongate  and  parallel,  black  ;  thorax  dark  fulvous,  impunctate, 
the  anterior  angles  produced  and  blunt;  elytra  finely  rugose 
anteriorly,  impunctate,  black,  a  round  patch  at  the  base,  a  small 
one  at  the  shoulders,  a  transverse  subdivided  patch  at  the  middle, 
and  another  at  the  apex,  testaceous. 

Length  9  millim. 

Head  black,  impunctate,  the  frontal  elevations  broad  and  flat ; 
clypeus  in  shape  of  a  strongly  raised  triangular  ridge ;  eyes  widely 
separated;  antennse  black,  long,  the  third  and  following  joints 
equal ;  thorax  transversely  subquadrate,  convex,  of  equal  width, 
the  lateral  margins  nearly  straight,  accompanied  by  very  deep  and 
narrow  sulci,  the  anterior  angles  blunt  and  produced  forwards, 
the  disc  impuncate,  dai*k  fulvous ;  scutellum  black ;  elytra  with 
narrow  but  deeply  reflexed  lateral  margins,  furnished  with  fine 
rugosities  anteriorly  but  without  punctuation,  each  elytron  with 
four  testaceous  or  pale  flavous  patches,  which  are  separated  by 
narrow  transverse  black  bands  before  and  below  the  middle,  at 
the  latter  place  the  band  sends  off"  a  spur  towards  the  suture, 
thereby  subdividing  the  preceding  flavous  portion ;  all  the  margins 
of  the  elytra  as  well  as  a  humeral  stripe  and  the  epipleune  are 
likewise  black;  of  the  same  colour  are  the  under  side  and  the  legs. 

ffab,  Peru. 

I  have  only  a  single  specimen  of  this  somewhat  pecxdiar  species 
before  me ;  whether  the  fine  elytral  rugosities  to  be  seen  at  the 
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anterior  portion  of  the  elytra  are  normal  or  accidental,  I  am 
unable  to  say.  The  design  of  the  elytra  resembles  that  of  Homo- 
phoUa  S-guttaUi  Fab.,  but  in  that  insect  the  vertex  of  the  head  has 
the  characteristic  white  or  Havous  patch  and  the  clypeus  is  dP 
similar  coloration ;  the  elytra  are  smooth,  and  the  intermediate 
flavous  patch  is  never  subdivided  ;  in  the  Peru  species  the  meta- 
tarsus is  moderately  elongate  and  the  claw-joint  rather  strongly 
swollen. 

AspUiERA  NiTiDissiMA,  sp.  n.     (Plate  XIV.  fig.  5.) 

Broadly  ovate,  black ;  clypeus  fulvous ;  thorax  strongly  trans- 
verse, fulvous,  anterior  angles  toothed ;  elytra  strongly  convex, 
minutely  punctured,  bright  metallic  green,  the  lateral  and  apical 
margins  and  a  narrow  transverse  band  at  the  middle  flavous  or 
fulvous. 

Length  10  millim. 

Head  impunctate,  blackish ;  frontal  elevations  transverse, 
bounded  by  a  deep  groove  behind ;  clypeus  fulvous,  acutely  cari- 
nate  at  the  middle ;  diameter  of  each  eye  of  less  width  than  the 
dividing  space ;  antennse  long  and  slender,  extending  below  the 
middle  of  the  elytra,  black,  the  third  joint  shorter  than  the  fourth; 
thorax  more  than  twice  as  broad  as  long,  the  lateral  margins 
strongly  rounded,  deeply  and  broadly  sulcate,  the  anterior  angles 
strongly  produced  into  a  blunt  tooth,  the  disc  impunctate,  fulvous, 
sometimes  marked  with  two  small  fulvous  spots ;  scutellum  black ; 
elytra  broad,  convex  and  widened  posteriorly,  deeply  sulcate 
within  the  shoulders  and  with  another  shallow  depression  below 
the  base,  very  minutely  punctured,  very  bright  metedlic  green,  this 
colour  divided  at  the  middle  by  a  narrow  transverse  fulvous  band 
which  joins  the  similarly  coloured  lateral  margins ;  under  side  and 
legs  black;  the  metatarsus  of  the  posterior  legs  as  long  as  the 
following  two  joints  together ;  claw- joint  strongly  swollen. 

Hob,  Pachitea,  Peru. 

Larger  and  more  broadly  ovate  than  the  other  similarly  coloured 
species  of  the  genus;  the  antennae  slender  and  proportionately 
long ;  the  thorax  strongly  toothed ;  the  metatarsus  somewhat 
intermediate  between  that  of  Oedimiychia  and  the  present  genus 
as  a  rule,  but  as  long  as  the  following  two  joints  together. 

ASPHifiRA  VIRIDICOLLIS,  Sp.  U. 

Black ;  thorax  bright  green,  impunctate,  the  sides  gradually 
flattened;  elytra  black  or  aeneous,  deeply  foveolate,  the  latersd 
and  apical  margins  green. 

Length  7  millim. 

Of  medially  slightly  widened  shape ;  the  head  black,  impunctate, 
frontal  elevations  broad  and  convex ;  clypeus  triangularly  widened, 
not  ridge-shaped ;  antennse  black,  the  third  and  fourth  joints 
equal ;  thorax  not  more  than  twice  as  broad  as  long,  rather 
widened  at  the  sides,  the  lateral  margins  feebly  rounded,  anterior 
margin  concave,  its  angles  moderately  produced,  not  toothed,  the 
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disc  impuiictate,  gradually  flattened  at  the  sides,  bright  green, 
shining ;  scutellum  black,  trigonate ;  elytra  broadly  margined, 
with  elongate  deep  fovete,  placed  in  about  six  longitudinal  rows, 
the  interstices  strongly  reticulate  and  confluent,  the  lateral 
margins  rather  broadly  green,  furnished  with  single  hairs  near 
the  apex,  rest  of  the  surface  shining  black  or  bronze ;  under  side 
and  legs  black ;  metatarsus  elongate ;  claw-joint  but  slightly 
swollen. 

Hah,  Ecuador. 

At  once  distinguished  from  A,  incequalis  Erichs.  by  the  green 
thorax  and  sides  of  the  elytra  and  by  the  entirely  black  breast  and 
abdomen.     I  know  of  no  similarly  coloured  species. 

AsPH^RA  TBSSELLATA,  sp.  n.     (Plate  XIV.  fig.  8.) 

Black,  head  spotted  with  flavous ;  thorax  impunctate,  flavous, 
with  a  transverse  black  band ;  elytra  extremely  minutely  punc- 
tured, flavous,  two  elongate  spots  at  the  base,  a  narrow  transverse 
band  below  the  middle,  and  a  spot  near  the  apex  black. 

Length  8  millim. 

Head  impunctate,  black,  the  eyes  suirounded  by  a  flavous 
band,  frontal  elevations  narrow,  strongly  raised,  lower  portion  of 
face  pale  fulvous,  labrum  piceous;  antennie  black,  rather  short, 
the  basal  joint  fulvous  below,  third  and  fourth  joints  equal; 
thorax  twice  as  broad  as  long,  slightly  arched,  the  sides  flattened, 
with  a  narrow  thickened  margin  which  gradually  widens  an- 
teriorly, the  angles  strongly  thickened  and  produced,  the  disc 
impunctate,  flavous,  with  a  transverse  black  band,  the  anterior 
edge  of  which  is  concave  and  irregular  in  outline ;  scutellum 
black ;  elytra  extremely  minutely  and  closely  punctured,  flavous, 
the  base  with  two  elongate  black  spots,  a  short  transverse  black 
band  placed  much  below  the  middle  and  another  triangular  spot 
near  the  apex  complete  the  design  of  each  elytron ;  under  side 
and  legs  black ;  metatarsus  of  the  posterior  legs  as  long  as  the 
following  two  joints  together,  claw- joint  strongly  swollen. 

Hah,  Brazil. 

I  know  only  a  single  specimen  of  this  well-marked  and  distinct 
species,  without  precise  locality. 

AsphjEra  variegata,  sp.  n. 

Black ;  the  clypeus,  thorax,  and  abdomen  flavous ;  elytra 
metallic  green  or  obscure  purplish,  impunctate;  a  round  spot 
near  the  scutellum,  a  transverse  band  near  the  apex,  and  the 
lateral  margins  flavous. 

Var.  a.  Elytra  with  a  narrow  transverse  band  at  the  middle 
and  another  one  near  the  apex,  as  well  as  the  lateral  margins, 
flavous,  the  basal  spot  absent. 

Var.  h.  Elytra  with  a  single  band  near  the  apex  and  the 
margins  flavous. 

Length  7-7^  millim. 

Head  impunctate,  the  vertex  black,  the  clypeus  flavous,  frontal 
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elevationB  rather  broad  and  flat,  transverse ;  clypeus  in  shape  of 
an  acutely  raised  triangular  ridge;  antennte  rather  long  and 
slender,  black,  the  third  and  fourth  joints  equal ;  thorax  about 
twice  and  a  half  broader  than  long,  flavous,  the  lateral  margins 
straight  at  the  base,  feebly  rounded  anteriorly,  narrowly  thickened, 
the  anterior  angles  produced  forwards  and  strongly  thickened, 
the  sides  deeply  sulcate,  the  disc  impunctate,  obsoletely  trans- 
versely sulcate  near  the  base ;  scutellum  black ;  el3rtra  with  the 
basal  poi*tion  rather  strongly  raised,  impunctate,  flavous,  marked 
with  bands  of  metallic  green  or  purplish  in  various  ways ;  the 
breast  and  legs  black,  the  base  of  the  femora  more  or  less  and 
the  abdomen  flavous. 

Hah,  Peru. 

This  is  evidently  a  most  variable  species  as  regards  coloration, 
but  1  have  little  doubt  that  all  the  forms  represent  but  one 
species,  as  not  the  slightest  structural  difference  seems  to  be 
present.  In  one  form  the  elytra  (if  the  testaceous  colour  is  taken 
for  that  of  the  ground,  which  is  justified  by  the  similarly  coloured 
epipleune)  have  the  anterior  two-thirds  occupied  by  a  metallic 
band,  including  a  flavous  spot  near  the  scutellum  and  another 
narrow  transverse  band  near  the  apex  extending  upwards  along 
the  suture,  the  lateral  and  apical  margins  remaining  flavous  ;  in 
var.  a  the  metallic  colour  is  interrupted  by  a  narrow  transverse 
band  at  the  middle  and  another  below  the  latter  near  the  apex ; 
in  var.  h  there  is  only  a  single  rather  broad  band  near  the  apex 
and  connected  with  the  flavous  lateral  margins ;  the  abdomen  in 
all  these  forms  remains  flavous ;  the  metatarsus  of  the  posteiior 
legs  is  as  long  as  the  following  two  joints  together,  and  the 
claw-joint  is  strongly  swollen. 

A.  variegata  resembles  a  great  deal  A,  apicalis,  but  is  always 
larger,  and  the  apical  elytral  flavous  band  is  not  placed  so  near 
the  apex  as  in  the  last-named  species,  and  the  antennte  are  black 
and  the  abdomen  flavous. 

ASPHiERA  BASIMACULATA,  Sp.  IK 

Oblong,  nearly  parallel,  testaceous,  the  intermediate  joint*  of 
the  antennae  piceous ;  eyes  rather  closely  approached ;  sides  of 
thorax  nearly  straight,  impunctate;  elytra  impunctate,  each  with 
two  elongate  short  stripes  at  the  base  and  a  small  spot  (sometimes 
absent)  near  the  apex. 

Length  4  millim. 

Head  impunctate,  frontal  elevations  subquadrate,  eyes  large 
and  rather  closely  approached ;  antennse  slender,  extending  to 
the  middle  of  the  elytra,  the  lower  four  and  the  apical  three 
joints  testaceous,  the  others  black  or  piceous,  basal  joint  thickened 
and  elongate,  third  and  fourth  equal,  terminal  joints  shorter; 
thorax  scarcely  twice  as  broad  as  long,  gradually  narrowed 
anteriorly,  the  lateral  margins  straight,  anterior  angles  pointed 
in  shape  of  a  small  tooth,  the  sides  strongly  flattened,  the  disc 
impunctate,  basal  margin  somewhat  thickened  and  accompanied 
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by  a  more  or  less  distinct  sulcus ;  scutellum  broad,  testaceous ; 
elytra  nearly  parallel,  minutely  punctured,  testaceous,  each  elytron 
with  two  short  black  stripes,  one  placed  on  the  shoulders,  the 
other  near  the  scutellum,  occupying  about  a  fifth  of  the  length  of 
the  elytra,  near  the  apex  at  the  sides  is  another  small  piceous  or 
black  spot  which  is  sometimes  obsolete  or  wanting ;  metatarsus 
of  the  posterior  legs  rather  elongate. 

Hah,  Peru  :  Pit)v.  Huallaga,  Rio  Mixiollo  {Baer), 

AsPH^RA  DiviSA,  sp.  n.     (Plate  XIV.  fig.  9.) 

Fulvous,  the  antennae,  the  breast,  and  the  abdomen  black  ;  head, 
thorax,  and  elytra  impunctate,  the  last  fulvous,  their  apical  half 
metallic  purplish- violaceous. 

Length  8  millim. 

Head  with  a  single  deep  punctiu^  and  a  few  finer  punctures 
near  the  eyes,  fulvous;  frontal  elevations  very  broad  and  wide; 
clypeus  acutely  raised ;  labrum  black ;  elytra  long  and  slender, 
black,  the  basal  joint  fulvous ;  thorax  narrowed  anteriorly,  the 
sides  gradually  flattened,  the  anterior  angles  pixxluced  into  a  short 
tooth,  the  disc  entirely  impunctate,  fulvous;  elytra  widened 
towards  the  middle,  with  broad  reflexed  margins,  the  anterior 
half  fulvous,  the  other  portion  metallic  violaceous  or  purplish,  the 
anterior  edge  of  this  colour  rounded  at  the  sides,  also  extending  to 
the  epipleune;  breast,  abdomen,  the  anterior  and  intermediate 
tibiae  and  tarsi  and  the  posterior  legs  black,  the  femora  of  the 
anterior  and  intermediate  l^s  fulvous ;  claw- joint  but  slightly 
swollen. 

Uah.  Marcapata,  Peru. 

The  purplish  colour  of  the  posterior  portion  of  the  elytra  some- 
times extends  rather  higher  upwards  than  the  middle ;  I  know  of 
no  other  similarly  marked  species  of  Asphcera. 

ASPHiERA  FUSCOFASCIATA,  Sp.  n. 

Head,  the  antennas,  the  underside,  and  legs  obscure  piceous; 
thoiux  yellowish  white,  with  five  obsolete  fuscous  spots  ;  elytra  im- 
punctate, pale  yellowish,  with  four  transverse  fuscous  bcmds,  the 
first  divided  into  two  spots. 

Length  8-9  millim. 

Head  impunctate,  piceous,  the  clypeus  flavous ;  antennae  with 
the  lower  seven  joints  piceous  or  dark  fulvous  (the  others  wanting), 
the  thii'd  joint  slightly  shorter  than  the  fourth ;  thorax  without  a 
distinct  flattening  of  the  sides,  but  with  the  lateral  margins 
thickened  as  well  as  the  anterior  angles  which  are  produced 
forward,  the  surface  impunctate,  nearly  white,  the  disc  with  five 
obsolete,  more  or  less  confluent  fuscous  spots,  of  which  the  three 
at  the  middle  are  better  defined  and  placed  triangularly ;  scutellum 
fuscous ;  elytra  entirely  impunctate,  of  yellowish-white  ground- 
colour, with  four  transverse  fuscous  bands,  one  at  the  base  and 
separated  into  two  spots,  thd  second  near  the  middle,  the  third 
below  the  latter,  and  the  fouith  at  the  apex,  all  these  bands  are 
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surrounded  and  separated  by  very  narrow  spaces  or  bands  of  the 
ground-colour  ;  under  side  and  legs  pale  piceous ;  claw -joint 
moderately  swollen. 

Hah,  Bolivia  ;  also  Brazil. 

Of  this  species  I  have  seen  a  great  many  specimens  of  most 
variable  coloration,  some  of  which  have  the  elytral  bands  ver}' 
dark  in  regard  to  the  basal  and  subapical  ones,  and  the  inter- 
mediate bands  pale  or  absent  altogether  and  entire  or  divided  into 
two  spots  as  described  here.  It  is  possible  that  the  species  is 
identical  with  A,  albida  Schauf. 

Genus  Oedionychis. 
Elytra  entirely  pcde-colmired  or  nearly  bo. 
Oedionychis  rotundicollis,  sp.  n. 

Broadly  ovate,  subdepressed,  pale  testaceous ;  antennfe  and  the 
posterior  femora  obscure  piceous ;  sides  of  thorax  strongly  rounded, 
broadly  flattened,  im punctate  ;  elytra  extremely  minutely 
punctured. 

Length  8  millim. 

Head  impunctate,  frontal  elevations  transverse ;  antennte  pale 
piceous,  the  third  joint  slightly  shorter  than  the  fourth  and 
following  joints ;  thorax  about  twice  and  a  half  broader  than 
long,  the  sides  strongly  rounded  and  broadly  flattened,  the 
anterior  angles  strongly  pointed  but  scarcely  dentiform,  the 
surface  impunctate;  elytra  broadly  ovate,  the  margins  narrowly 
reflexed,  the  base  with  a  very  shallow  depression,  the  surface 
scarcely  perceptibly  punctured  ;  posterior  femora  pale  piceous. 

Hab,  Espirito  ^nto,  Brazil. 

The  sides  of  the  thorax  in  this  species  are  more  rounded  than 
in  any  of  the  unicolorous  members  of  the  genus  with  which  I  am 
acquainted  ;  the  elytra  are  likewise  of  more  broadly  rounded  shape 
than  usual. 

Oedionychis  faraouayensis,  sp.  n. 

Short  and  convex,  testaceous ;  apical  joints  of  the  antennte 
black  ;  thorax  densely  and  strongly  punctured,  the  sides  not 
deeply  flattened ;  elytm  punctured  like  the  thorax. 

Length  7  millim. 

Head  somewhat  closely  punctured,  frontal  elevations  oblique, 
carina  short  and  broad  ;  antennte  scarcely  extending  to  the  middle 
of  the  elytra,  the  lower  three  joints  testcu;eous,  the  others  black, 
third  and  following  joints  nearly  equal,  rather  elongate ;  thorax 
twice  as  broad  as  long,  the  lateral  margins  feebly  but  evenly 
rounded,  the  anterior  angles  produced  outwards  into  a  small 
tooth,  the  surftw^  rugosely  and  i-ather  strongly  punctured,  the 
sides  gradutdly  and.  rather  shallowly  flattened  ;  scutellum  black ; 
elytra  rather  strongly  convex  below  the  middle,  sculptured  like 
the  thorax ;  legs  short  tmd  robust. 
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by  a  more  or  less  distinct  sulcus ;  scutellum  broad,  testaceous ; 
elytra  nearly  parallel,  minutely  punctured,  testaceous,  each  elytron 
with  two  short  black  stripes,  one  placed  on  the  shoulders,  the 
other  near  the  scutellum,  occupying  about  a  fifth  of  the  length  of 
the  elytra,  near  the  apex  at  the  sides  is  another  small  piceous  or 
black  spot  which  is  sometimes  obsolete  or  wanting ;  metatarsus 
of  the  posterior  legs  rather  elongate. 

Hah,  Peru  :  Prov.  Huallaga,  Rio  MixioUo  {Baer), 

AsPH^iRA  DivisA,  sp.  n.     (Plate  XIV.  fig.  9.) 

Fulvous,  the  antennae,  the  breast,  and  the  abdomen  black  ;  head, 
thorax,  and  elytra  impunctate,  the  last  fulvous,  their  apical  half 
metallic  purplish- violaceous. 

Length  8  millim. 

Head  with  a  single  deep  puncture  and  a  few  finer  punctures 
near  the  eyes,  fulvous;  frontal  elevations  very  broad  and  wide; 
clypeus  acutely  raised ;  labrum  black ;  elytra  long  and  slender, 
black,  the  ba^l  joint  fulvous ;  thorax  narrowed  anteriorly,  the 
sides  gradually  fiatteued,  the  anterior  angles  pixxluced  into  a  short 
tooth,  the  disc  entirely  impunctate,  fulvous;  elytra  widened 
towards  the  middle,  with  broad  reflexed  margins,  the  anterior 
half  fulvous,  the  other  portion  metallic  violaceous  or  purplish,  the 
anterior  edge  of  this  colour  rounded  at  the  sides,  also  extending  to 
the  epipleune;  breast,  abdomen,  the  anterior  and  intermediate 
tibiae  and  tarsi  and  the  posterior  legs  black,  the  femora  of  the 
anterior  and  intermediate  legs  fulvous;  claw- joint  but  slightly 
swollen. 

Uah,  Marcapata,  Peru. 

The  purplish  colour  of  the  posterior  portion  of  the  elytra  some- 
times extends  rather  higher  upwards  than  the  middle ;  I  know  of 
no  other  similarly  marked  species  of  Asphcera. 

ASPHiERA  FUSCOFASCIATA,  Sp.  n. 

Head,  the  antennae,  the  underside,  and  legs  obscure  piceous; 
thorax  yellowish  white,  with  fiveobsolete  fuscous  spots  ;  elytra  im- 
punctate, pale  yellowish,  with  four  transverse  fuscous  bands,  the 
first  divided  into  two  spots. 

Length  8-9  millim. 

Head  impunctate,  piceous,  the  clypeus  flavous ;  antennae  with 
the  lower  seven  joints  piceous  or  dark  fulvous  (the  others  wanting), 
the  third  joint  slightly  shorter  than  the  fourth ;  thorax  without  a 
distinct  flattening  of  the  sides,  but  with  the  lateral  margins 
thickened  as  well  as  the  anterior  angles  which  are  produced 
forward,  the  surface  impunctate,  nearly  white,  the  disc  with  five 
obsolete,  more  or  less  confluent  fuscous  spots,  of  which  the  three 
at  the  middle  are  better  defined  and  placed  triangularly ;  scutellum 
fuscous ;  elytra  entirely  impunctate,  of  yellowish-white  ground- 
colour, with  four  transverse  fuscous  bands,  one  at  the  base  and 
separated  into  two  spots,  thd  second  near  the  middle,  the  third 
below  the  latter,  and  the  fourth  at  the  apex,  all  these  bands  are 
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Oedionvohis  millepora,  sp.  n, 

Under  side  and  legs  dark  brown  ;  the  head  black  at  the  vertex, 
testaceous  lower  down ;  antennae  (the  basal  joints  excepted)  black ; 
thorax  testaceous,  impunctate ;  scutellum  black ;  ely  ti*a  testaceous, 
closely  and  finely  punctured. 

Length  4-4j|  millim. 

Head  rather  strongly  punctured  at  the  sides  of  the  vertex,  the 
latter  bluish-black ;  clypeus  testaceous,  strongly  carinate  at  the 
middle,  the  anterior  portion  forming  a  transverse  ridge ;  antennse 
black,  the  lower  three  joints  more  or  less  stained  with  flavous, 
thini  and  fourth  joints  equal,  terminal  joints  rather  short  and 
stout;  thoi-ax  short  and  ti-ansverse,  nearly  similar  to  that  of 
0.  obscuripennis  Jac.,  with  a  narrow  transverse  sulcus  each  side 
of  the  basal  margin,  the  disc  impunctate ;  scutellum  black ;  elytra 
of  the  same  shape  and  punctuation  as  in  0,  ohscuripennis ;  pro- 
sternum  very  nan'ow  and  elongate,  also  caiinate,  fulvous ;  under 
side  and  legs  piceous. 

Uab,  Colombia  ;  also  Mexico. 

The  testaceous  coloiu*  of  the  anterior  portion  of  the  head,  the 
distinctly  punctured  vei'tex,  and  the  colour  of  the  antennie  and 
under  side  separate  this  species  from  the  preceding  one,  and  the 
pai'tly  testaceous  heatl  fi-om  0,  ohscuripennis, 

Oedionychis  distixcta,  sp.  n. 

Convex,  widened  posteriorly,  testaceous ;  terminal  joints  of 
antennie  black  ;  thorax  with  strongly  rounded  and  deeply  sulcate 
sides,  impunctate  ;  elytra  deeply,  closely  and  strongly  punctured, 
more  finely  and  closely  so  towards  the  apex. 

Length  8  millim. 

Head  with  a  few  deep  punctures  at  the  vertex,  deeply  and 
bi-oadly  sulcate  between  the  eyes,  the  latter  widely  separated, 
frontal  tubercles  rather  obsolete  ;  carina  broad  anteriorly ;  clypeus 
perpendicularly  deflexed,  bounded  by  an  acute  ridge  above  ; 
antennae  robust,  black,  the  lower  four  joints  testaceous,  third 
joint  shoiter  than  the  fourth,  the  following  joints  also  less 
elongate  than  the  fourth  one;  thorax  not  more  than  twice  as 
broad  as  long,  rather  wider  at  the  sides  (longitudinally),  the  latter 
strongly  ix>unded,  with  broadly  flattened  sulci,  the  anterior  angles 
slightly  mucronate,  the  anterior  margin  deeply  concave  at  the 
middle,  the  disc  impunctate ;  elytra  strongly  widened  at  the 
middle  and  convex,  the  reflexed  margins  not  very  broad,  the 
surface  deeply  and  closely  punctured  anteiiorly,  intermixed  with 
some  smaller  punctures,  the  posterior  portion  extremely  closely 
and  more  finely  punctured  ;  metatarsus  of  hind  legs  very  short ; 
claw -joint  very  strongly  inflated. 

Ilah,  Colombia. 

More  strongly  punctured  and  convex  than  most  of  the  allied 
species,  the  thorax  of  characteristic  shape,  and  the  antennae  with 
pjile  basal  joints. 
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Hah,  Pai-aguay. 

Of  this  species,  very  well  distinguished  by  the  almost  rugose 
entire  upper  surface,  I  know  of  only  a  single  specimen. 

Oedionychis  xiorosuturalis,  sp.  n. 

Black  ;  thorax  finely  and  sparingly  punctui-ed,  testaceous ; 
elytra  strongly  convex,  closely  and  strongly  punctured,  testaceous, 
the  extreme  sutural  margins  black ;  abdomen  fulvous. 

Length  9  millim. 

Head  entirely  black,  with  a  few  punctui-es  near  the  eyes; 
clj^us  strongly  convex  between  the  antennae,  the  latter  short, 
not  extending  to  the  middle  of  the  elytra,  black,  the  lower  two 
joints  obscurely  stained  with  piceous,  third  joint  distinctly  shorter 
than  the  fourth ;  thorax  i-ather  more  than  twice  as  broad  as  long, 
the  lat^eral  margins  sti'ongly  ix)unded,  anterior  angles  not  produced 
hut  thickened,  sides  deeply  but  narrowly  sulcate,  the  disc  very 
sparingly  and  finely  punctureti,  testaceous;  scutellum  black; 
elytra  i-ather  strongly  convex  below  the  middle  (when  viewed 
sideways),  with  very  narrow,  thickened,  reflexed  margins,  very 
closely  and  compai-atively  strongly  punctured,  the  suture  very 
narrowly  black  ;  breast  and  legs  black  ;  abdomen  fulvous. 

Hah.  Brazil. 

I  know  of  only  a  single,  apparently  female  specimen  of  this 
species,  which  is  distinguished  by  the  strongly  punctured,  convex 
elyti-a  and  black  sutui-e,  as  well  as  by  the  colour  of  the  head  and 
under  side. 

Oediontcuis  picifrons,  sp.  n.  (Clark  Catal.). 

Testaceous,  the  vertex  of  the  head  and  the  antennse  pale 
piceous  ;  thorax  impunctate  ;  elytra  very  finely  and  closely 
punctured  ;  posterior  femora  pale  fulvous. 

Length  6^  millim. 

Of  somewhat  flattened,  oblong  shape,  the  head  impunctate,  the 
vertex  very  pale  piceous,  frontal  elevations  strongly  luised, 
trigouate  ;  clypeus  triangularly  carinate  ;  eyes  large,  widely 
separated ;  antennae  extending  to  the  middle  of  the  elytra,  pale 
piceous,  third  and  fourth  joints  equal ;  thorax  with  the  sides 
rather  strongly  rounded  and  broadly  flattened,  the  anterior 
angles  thickened  but  only  slightly  produced,  the  surface  im- 
punctate ;  scutellum  pale  piceous  ;  elytra  slightly  widened 
towards  the  middle,  narrowly  margined,  extremely  finely  and 
rather  closely  punctured,  the  shoulders  very  prominent  and  deeply 
longitudinally  sulcate  within,  the  depressions  more  strongly 
punctured,  pale  testaceous ;  under  side  and  legs  coloured  like  the 
upper  surface,  the  posterior  femora  pale  fulvous  or  piceous. 

Hob.  Brazil. 

Of  more  oblong  shape,  less  broadly  rounded  than  most  of  the 
unicolorous  species,  very  pale  testaceous,  with  the  exception  of  the 
head,  antennae,  and  the  posterior  femora ;  the  sides  of  the  thorax 
Hither  strongly  rounded,  the  shoulders  very  prominent. 
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Oedionychis  millepora,  sp.  n. 

Under  side  and  legs  dark  brown  ;  the  head  black  at  the  vertex, 
testaceous  lower  down ;  antennae  (the  basal  joints  excepted)  black ; 
thorax  testaceous,  impunctate ;  scutellum  black ;  elyti*a  testaceous, 
closely  and  finely  punctured. 

Length  4-4|  millim. 

Head  rather  strongly  punctured  at  the  sides  of  the  vertex,  the 
latter  bluLsh-black ;  clypeus  testaceous,  strongly  carinate  at  the 
middle,  the  anterior  portion  forming  a  transverse  ridge ;  antennae 
black,  the  lower  three  joints  more  or  less  stained  with  flavous, 
tliird  and  fourth  joints  equal,  terminal  joints  i-ather  short  and 
stout;  thorax  short  and  transverse,  nearly  similar  to  that  of 
0,  obscaripeuiiis  Jac.,  with  a  nan-ow  transverse  sulcus  each  side 
of  the  basal  margin,  the  disc  impunctate ;  scutellum  black ;  elytra 
of  the  same  shape  and  punctuation  as  in  0,  ohacuHpennis ;  pro- 
sternum  very  narrow  and  elongate,  also  cai'inate,  fulvous  ;  under 
side  and  legs  piceous. 

Hab,  Colombia  ;  also  Mexico. 

The  testaceous  colour  of  the  anterior  portion  of  the  head,  the 
distinctly  punctui^d  vertex,  and  the  colour  of  the  antennae  and 
under  side  separate  this  species  from  the  preceding  one,  and  the 
pai'tly  testaceous  head  from  0.  ohscuripennis, 

Oedionychis  distincta,  sp.  n. 

Convex,  widened  posteriorly,  testaceous ;  terminal  joints  of 
antennae  black  ;  thorax  with  strongly  rounded  and  deeply  sulcate 
sides,  impunctate  ;  elytra  deeply,  closely  and  strongly  punctured, 
more  finely  and  closely  so  towards  the  apex. 

Length  8  millim. 

Head  with  a  few  deep  punctures  at  the  vertex,  deeply  and 
bi-oadly  sulcate  between  the  eyes,  the  latter  widely  separated, 
frontal  tubercles  rather  obsolete  ;  caiina  broad  anteriorly ;  clypeus 
perpendicularly  deflexed,  bounded  by  an  acute  lidge  above  ; 
antennae  robust,  black,  the  lower  four  joints  testaceous,  third 
joint  shoiter  than  the  fourth,  the  following  joints  also  less 
elongate  than  the  fourth  one;  thorax  not  more  than  twice  as 
broad  as  long,  rather  wider  at  the  sides  (longitudinally),  the  latter 
sti*ongly  rounded,  with  broadly  flattened  sulci,  the  anterior  angles 
slightly  mucronate,  the  anteiior  margin  deeply  concave  at  the 
middle,  the  disc  impunctate ;  elytra  strongly  widened  at  the 
middle  and  convex,  the  i^eflexed  margins  not  very  broad,  the 
surface  deeply  and  closely  punctured  anteiiorly,  intermixed  with 
some  smaller  punctures,  the  posterior  portion  extremely  closely 
and  more  finely  punctured  ;  metatarsus  of  hind  legs  very  short ; 
claw -joint  very  strongly  inflated. 

Ilah,  Colombia. 

More  strongly  punctured  and  convex  than  most  of  the  allied 
species,  the  thorax  of  characteristic  shape,  and  the  antennae  with 
pale  basal  joints. 
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Oedionychis  apicicornis,  sp.  n. 

Elongate,  nearly  parallel,  testaceous ;  antennie  black,  the  basal 
joint  t^taceous,  the  apical  one  fulvous ;  thorax  impunctate,  the 
sides  rounded,  the  anterior  angles  scarcely  mucronate;  elytra 
extremely  minutely  punctured. 

Length  5  millim. 

Head  impunctate,  the  eyes  very  large,  frontal  elevations  broad, 
not  strongly  raised  ;  clypeus  deeply  deflexed,  not  prominent ; 
antennie  not  quite  extending  to  the  middle  of  the  elytra,  black, 
the  basal  joint  testaceous,  the  last  one  fulvous,  third  joint  shorter 
than  the  fourth ;  thorax  twice  as  broad  as  long,  of  even  width, 
the  lateral  margins  moderately  strongly  rounded,  the  anterior 
angles  scarcely  pixwiuced  or  mucronate,  the  sides  deeply  sulcate, 
the  surface  impunctate ;  scutellum  testaceous ;  elytra  slightly 
widened  towards  the  middle,  narrowly  margined,  extremely 
minutely  and  closely  punctured ;  metatarsus  short ;  claw-joint 
strongly  swollen. 

Hoi),  Bolivia. 

Closely  allied  to  0.  pallescens  but  larger  and  the  antennie  and 
legs  of  different  coloration.  0.  paupera  Illig.  is  described  as 
being  only  3  millim.  in  length  and  with  an  elongate  first  joint  of 
the  posterior  tarsi,  which  show  that  the  species  is  an  Asphcera. 

Oedionychis  sordida,  sp.  n. 

Black,  the  head  strongly  punctured ;  thorax  flavous,  with 
rounded  sides  and  mucronate  anterior  angles,  impunctate ;  eljrtra 
finely  punctured,  flavous,  the  basal  portion  obscure  fulvous; 
scutellum  black. 

Length  7 J  millim. 

Bi-oadly  elongate,  nearly  parallel ;  the  head  bluish  black,  strongly 
and  closely  punctured,  deeply  transversely  depressed  between  the 
eyes,  the  latter  widely  separated  ;  antennce  rather  short,  black, 
the  lower  three  joints  shining,  the  rest  pubescent,  basal  joint  short 
and  thick,  third  and  fourth  joints  subequal,  the  last  of  wider 
shape,  the  following  joints  rather  robust,  cylindrical,  slightly 
shorter ;  thorax  twice  as  broad  as  long,  of  equal  width,  the  sides 
deeply  sulcate,  the  latei*al  margins  rounded,  the  anterior  margin 
produced  outwards  in  shape  of  a  small  tooth,  the  surface  flavous, 
impunctate ;  scutellum  black ;  elytra  slightly  wider  at  the  ba«e 
than  the  thorax,  with  narrow  reflexed  margins,  nearly  parallel, 
finely  but  distinctly  and  very  closely  punctured ;  under  side  and 
legs  black  ;  prostemum  longitudinally  carinate. 

ffab.  Santa  Catharina,  Brazil. 

There  are  two  specimens  of  this  insect  before  me,  which, 
although  they  show  some  differences,  I  must  I'efer  to  the  same 
species.  In  one  the  head  has  only  a  few  punctures  and  the 
extreme  basal  margin  of  the  elytra  is  stained  with  black,  the 
colour  of  the  elytra  is  also  entirely  pale  fulvous ;  but  in  structure 
the  two  specimens  agree  entirely.     The  species  is  closely  allied  to 
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0.  iiavictdarls,  but  is  of  more  elougate  and  less  ecu  vex  shape  and 
k  much  larger ;  the  thorax  is  longer  and  less  ti*ansverse. 

Oedionychis  ecuadoribnsis,  sp.  n. 

Broadly  ovate,  tlie  head,  antennae,  and  the  under  side  black ; 
thorax  flavous,  impunctate;  elytra  obscure  pale  fulvous  with 
slight  purplish  shade,  extremely  finely  punctured. 

Length  8  millim. 

Head  with  a  few  fine  punctures  near  the  eyes,  finely  granulate, 
black,  the  frontal  elevations  pyriform,  divided  by  a  deep  gi*oove ; 
clypeus  fiavous ;  eyes  very  large,  but  not  closely  approache<I ; 
antennae  black,  the  basal  three  joints  more  or  less  testaceous 
above,  third  joint  slightly  shorter  than  the  fourth ;  thorax  with 
strongly  rounded  and  broadly  flattened  sides,  the  anterior  angles 
acute  but  scarcely  produced,  the  disc  rather  convex,  flavous» 
impunctate  ;  scutellum  triangular,  fulvous  ;  elytra  widenetl 
towards  the  middle,  with  broadly  reflexe<l  margins,  the  latter 
pale ;  the  disc  obscure  fulvous  with  a  slight  purplish  tint,  very 
finely  and  closely  punctured ;  under  side  and  legs  black  or 
piceous ;  metatarsus  very  short,  claw- joint  strongly  swollen. 

Hob,  Ecuador. 

This  is  a  species  of  peculiarly  dull  appeamuce,  unless  this  is 
caused  by  discoloration.  The  two  specimens  before  me  are,  how- 
ever, entirely  similar  in  this  respect,  the  shape  is  rather  broadly 
ovate,  and  the  elytral  margins  are  proportionately  broad. 

Oedionychis  rhodika,  sp.  n. 

Oblong,  nearly  parallel,  black ;  thorax  rather  sliort,  testaceous, 
impunctate,  the  sides  gradually  flattened  ;  elytra  without  prouii- 
nent  shoulders,  testaceous,  impunctate. 

Length  7-7^  millim. 

Heaid  impunctiite,  black ;  frontal  tubercles  broa<l,  ill-defined ; 
eyes  widely  separated,  with  a  few  punctures  placed  between  them ; 
cl3rpeus  very  short,  strongly  deflexed  ;  antennae  not  extending  to 
the  middle  of  the  el3rtra,  black,  the  third  and  following  joints 
equal,  terminal  joints  elongate ;  thoi-ax  rather  short,  the  sides 
rounded  anteriorly,  the  anterior  margin  concave,  anterior  angles 
produced  into  a  short,  blunt  tooth,  the  disc  impunctate,  shining, 
testaceous,  the  sides  flattened,  but  this  portion  limited  within  by 
a  shallow  sulcus  only;  scutellum  more  or  less  piceous  at  the  base; 
elytra  slightly  wider  at  the  base  than  the  thomx,  rather  elongate, 
feebly  widened  only  towards  the  middle,  the  shoulders  but  slightly 
prominent  and  bounded  within  by  a  shallow  depression  only,  the 
surface  nearly  impunctate ;  below  and  the  legs  black. 

Hah,  Espirito  Santo,  Brazil. 

A  rather  larger  species,  and  principally  differing  in  the  less 
strongly  flattened  sides  of  the  thorax,  the  oblong  shape  of  the 
elytra  and  their  less  prominent  shoulders  and  almost  impunctate 
surface. 
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Oedionyciiis  pallescens,  sp.  n. 

Pale  flavous,  the  antennae  (the  basal  joints  excepted),  the  knees, 
and  the  anterior  and  intermediate  tibiae  and  tarsi  black ;  thorax 
ini punctate ;  elytra  exceedingly  minutely  punctured. 

liength  4-4^  millim. 

Head  impunctate,  deeply  grooved  between  the  eyes,  the  latter 
very  large  but.  well  sepaiuted,  frontal  elevations  transverse, 
strongly  raised,  carina  linear,  palpi  flavous ;  antennae  extending 
to  the  middle  of  the  elytra,  black,  the  lower  three  joints  flavous, 
third  joint  very  slightly  shorter  than  the  fourth ;  thorax  one  half 
broader  than  long,  slightly  narrowed  anteriorly,  the  sides  narix)wly 
flattened,  the  lateral  margins  rounded,  anterior  angles  produced 
into  a  small  tooth,  the  disc  impunctate ;  elytra  slightly  widened 
towards  the  middle,  narrowly  margined,  the  base  not  depressed, 
the  surface  very  minutely  and  closely  punctured ;  the  knees,  the 
anterior  and  intermediate  tibiae  and  tarsi  black  (but  not  always) ; 
the  rest  of  the  legs  and  the  under  side  flavous,  the  posterior  femora 
sometimes  with  a  piceous  spot  near  the  apex. 

Hah,  Peru. 

Principally  distinguished  by  the  colour  of  the  legs  and  its 
small  size. 

Oedionychis  inconspicua,  sp.  n. 

Testaceous,  the  intermediate  joints  of  the  antennae  black ;  eyes 
closely  approached  ;  thorax  impunctate ;  elytra  finely  and  closely 
punctured. 

Length  5  millim. 

Head  impunctate,  deeply  grooved  between  the  eyes,  the  latter 
very  large,  each  broa^ler  than  the  space  dividing  them ;  clypeus 
shoi-t  and  thick  ;  antennae  not  extending  to  the  middle  of  the 
elytra,  black,  the  lower  three  and  the  apical  two  joints  testaceous, 
third  and  fouiiih  joints  equal ;  thorax  twice  as  broad  as  long,  the 
sides  rounded,  broadly  flattened,  the  anterior  angles  slightly 
produced  but  blunt,  the  surface  impunctate  ;  elytra  rather  convex, 
nearly  parallel,  extremely  minutely  punctured  ;  below  and  the 
legs  testaceous,  the  breast  more  or  less  pale  piceous ;  first  joint  of 
the  posterior  tarsi  as  long  as  the  following  two  joints  together, 
claws  strongly  swollen. 

Hah,  Amazons. 

Larger  than  0.  pallescens ;  the  antennae  of  different  colour,  thifr 
eyes  larger  and  more  closely  approached,  the  metatarsus  of  the 
pastevior  legs  rather  longer  than  usual,  but  not  so  pronounced  a^ 
in  Asph<jn'a,  and  the  thorax  typical  of  the  genus.  There  are  fouf 
specimens  before  me. 

Oedionyohis  herbacea,  sp.  n. 

Black,  head  finely  punctured  ;  thorax  testaceous,  the  sides 
strongly  rounded,  finely  wrinkled ;  elytra  convex,  testaceous, 
strongly  and  closely  punctured,  the  extreme  basal  and  sutural 
margins  black ;  abdomen  testaceous. 
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Length  8  millim. 

Of  strongly  convex,  posteriorly  widened  shape,  the  head  dis- 
tinctly punctured  at  the  vertex  and  near  the  eyes,  black,  the 
middle  of  the  base  with  a  short  longitudinal  groove,  frontal 
tubercles  narrow  and  transverse :  antennas  black,  not  extending 
to  the  middle  of  the  el3rtra,  the  lower  three  joints  testaceous 
below,  short,  the  third  joint  slightly  shorter  than  the  fourth; 
thorax  strongly  transverse,  the  lateral  margins  strongly  rounded, 
the  anterior  angles  thickened  but  not  dentiform,  the  sides  rather 
broadly  flattened,  the  disc  minutely  aciculate  and  exti'emely  finely 
punctured  ;  scutelium  black  ;  elytra  strongly  convex,  rather 
suddenly  deflexed  below  the  middle,  closely,  evenly  and  strongly 
punctured,  the  sides  below  the  shoulders  somewhat  flattened,  the 
margins  only  slightly  thickened,  not  reflexed,  the  extreme  basal 
and  sutural  margins  black  ;  abdomen  obscure  testaceous ;  rest  of 
the  under  surface  and  the  legs  black. 

Hah.  Sfio  Paulo,  Brazil. 

Amongst  the  nearly  unicoloroug  species  the  pi*esent  one  is  well 
distinguished  by  the  shape  and  sculpture  of  the  thorax  and 
elytra  and  by  the  coloration,  0,  haly^i  CI,  haa  a  diflferently 
nhaped  thorax  and  finely  wrinkled  elytra. 

ObDIONYCHIS  NiaROTIBIALIS,  sp.  n. 

Head  pale  fulvous,  the  antennas,  the  anterior  and  intermediate 
tibifls,  and  the  tarsi  black ;  thorax  flavous  ;  elytra  fulvous,  nearly 
impunctate ;  under  side  and  legs  testaceous. 

Length  6  miUim. 

Oblong-ovate ;  the  head  pale  fulvous,  with  a  few  punctures  near 
the  eyes ;  labrum  piceous ;  antennas  black,  the  third  and  fourth 
joints  equal,  terminal  joints  shorter  and  thicker ;  thorax  rather 
strongly  convex,  the  sides  rounded  and  broadly  flattened,  the 
anterior  angles  thickened,  slightly  truncate,  not  produced,  the 
surface  very  shining,  impunctate,  flavous ;  scutelium  black  ;  elyti-a 
dark  fulvous,  impunctate,  with  the  exception  of  a  short  double 
row  of  punctures  below  the  shoulders;  below  pale  fulvous,  the 
anterior  and  intermediate  tibias  and  all  the  tarsi  black,  posterior 
tibias  fulvous. 

Hah,  St.  Catharina,  Brazil, 

Of  rather  convex  and  oval  shape,  and  dihtinguished  by  the 
flavous  thorax  and  the  colour  of  the  legs, 

Oedionychis  consimilis,  sp.  n.  (Clark  Catal.). 

Black,  the  clypeus  testaceous ;  thorax  with  broadly  flattened 
sides,  impunctate,  testaceous ;  scutelium  black ;  elytra  very  finely, 
partly  obsoletely  punctured,  testaceous. 

Length  8  millim. 

Of  posteriorly  slightly  widened  shape  ;  the  head  black,  with  a 
few  punctures  placed  in  a  row  in  front  of  the  eyes  ;  clypeus  tes- 
taceous, the  carina  very  prominent ;  antennae  black,  the  lower  two 

29* 


^2G  MR.  MARTIN  JACOBY  OX  NEW  SPECIES  [NoV.  28. 

joints  moi-e  or  less  flavous  below,  the  third  joint  distinctly  shorter 
than  the  fourth;  thorax  with  the  sides  broadly  flattened,  the 
anterior  angles  pointed  but  not  produced,  the  disc  impunctate, 
testaceous,  the  lateral  margins  feebly  rounded  anteriorly;  scu- 
telluin  black ;  elytra  convex,  without  basal  depressions,  with 
naiTow  reflexed  margins,  closely  and  very  finely  punctured,  tes- 
taceous; under  side  and  legs  black,  the  abdomen  more  or  less 
flavous  at  each  side. 

Hub,  Peru. 

Very  closely  allied  to  0.  plebeja  Klug,  but  in  that  species  the 
head  is  punctured  at  the  vei-tex  and  the  eyes  are  margined  with 
testaceous,  the  elytra  are  more  strongly  punctured,  and  the 
*'  habitat "  of  the  species  is  Brazil.  I  have  preserved  Clark's 
catalogue  name  for  the  present  species,  of  which  specimens  are 
also  contained  in  the  British  Museum.  0,  obscuripennis  Jac.,  also 
from  Peru,  is  likewise  very  closely  allied,  but  is  a  smaller  insect, 
of  diflferent  shape,  with  the  anterior  angles  of  the  thorax  mucro- 
nate  and  a  much  nioie  flattened  carina  of  the  clypeus. 

Oedionychis  nigrimana,  sp*  n. 

Black ;  thorax  short'  and  strongly  transverse,  impunctate ; 
elytra  finely  punctured,  pale  greyish-testaceous. 

Length  5  millim. 

Of  medially  gradually  widened  shape,  moderately  convex ;  the 
head  entirely  impunctate,  black,  the  frontal  elevations  transverse, 
contiguous,  carina  acute,  convex ;  antennae  black,  the  third  and 
fourth  joints  equal  (the  rest  wanting) ;  thorax  short,  of  equal 
width,  more  than  twice  as  broad  as  long,  the  lateral  margins 
rounded,  the  sides  broadly  flattened,  the  anterior  angles  neither 
thickened  nor  produced,  the  surface  impunctate,  black,  very 
shining  ;  scutellum  black  ;  elytra  gradually  widened  towards  the 
middle,  finely  and  closely  punctured,  pale  greyish-testaceous, 
below  and  the  legs  black;  metatarsus  moderately  short,  claw- joint 
very  strongly  inflated  ;  prostemum  proportionately  broad. 

Ilab.  Peru. 

Of  similar  coloi-ation  to  0.  tv.rpU  Jac.,  but  much  smaller,  the 
head  and  thomx  entirely  black  and  the  elytra  without  apical 
black  spot. 

Oedionychis  albipennis  Jac. 

Since  this  species  was  described  (P.  Z.  S.  1894,  p.  609)  I  have 
received  a  good  many  more  specimens  from  the  Amazon  regions, 
which  prove  that  the  insect  is  extremely  variable  in  regard  to  size 
as  well  as  to  coloration.  The  type  was  described  from  nearly 
unicolorous  specimens ;  those  now  before  me  show  the  following 
elytral  markings : — 

a.  Two  spots  at  the  basal  margin ;  a  longitudinal  streak  near 
the  side,  very  broad  at  its  commencement,  strongly  pointed 
at  tlie  apex. 
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b.  The  basal  spots  absent ;  each  elyti-on  with  a  narrow,  oblique 

band  from  the  middle  of  the  base  to  the  lateral  margin 
below  the  middle. 

c.  The  extreme  basal  margin,  connected  with  a  narrow  sub- 

lateral  longitudinal  stripe,  black. 

d.  Elytra  with  two  basal  small  spots  and  another  at  the  middle. 

In  all  these  forms  the  anterior  and  posterior  margins  of  the 
thorax  are  more  or  less  black,  and  frequently  this  colour  occupies 
the  entire  mitldle  of  the  disc,  leaving  only  the  sides  testaceous  ; 
the  eyes  are  closely  approached,  and  the  head  at  the  vertex  is 
generally  finely  punctui-ed  and  wrinkled,  but  sometimes  im- 
punctate ;  the  metatarsus  of  the  hind  legs  is  scarcely  typical  of 
Oedionychisy  being  rather  more  elongate,  but  not  to  such  an  extent 
as  to  include  the  species  in  Aaphcera.  The  form  with  three  black 
spots  can  scarcely  be  distinguished  from  0.  humeralis  Fab.,  but  in 
that  species  all  the  specimens  I  have  seen  have  a  unicolorous 
testaceous  thorax,  without  any  markings,  and  no  black  basal 
elytral  margin.  All  the  specimens  before  me  (16)  come  from  the 
Amazon  regions. 

Elytra  pcUe,  with  spots  and  bands  cambined. 

Oedionychis  parallina,  sp.  n. 

Head  and  breast  black  ;  thorax  testaceous,  impunctate  ;  elyti-a 
extremely  minutely  punctured,  fiavous,  two  spots  at  the  base,  two 
others  below  the  middle,  and  a  transverse  band  at  the  latter  place 
black  ;  legs  testaceous,  apex  of  the  posterior  femora  black. 

Length  6-7  millim. 

Of  posteriorly  slightly  widened  shape,  rather  flattened ;  the  heacl 
black,  the  vertex  minutely  granulate  and  punctured,  frontal 
elevations  very  broad,  trigonate,  eyes  exti-emely  large,  carina 
acute ;  palpi  flavous ;  antennae  i-ather  i-obust,  the  basal  four  and  the 
apical  three  joints  flavous,  the  rest  black,  thini  and  following 
joints  nearly  equal ;  thorax  more  than  twice  as  broad  as  long,  the 
sides  gradually  but  broadly  flattened,  the  posterior  margin  straight, 
the  anterior  angles  not  produced,  the  disc  impunctate,  testaceous  ; 
scutellum  black ;  elytra  extremely  minutely  and  closely,  almast 
confluently  punctured,  testaceous,  the  shoulders  with  an  elongate 
black  spot,  another  round  spot  near  the  scutellum  ;  a  transveise 
narrow  band  at  the  middle  and  two  spots  near  the  apex,  placed 
transversely,  likewise  black ;  breast  black ;  abdomen  and  legs 
testaceous,  the  posterior  femora  black  at  the  apex. 

ffab,  Brazil. 

Easily  known  by  the  pattern  of  the  elytra  and  system  of 
coloration.  The  male  insect  is  of  considerably  smaller  size  and 
much  narrower. 

Oedionychis  colombiana,  sp.  n. 

riceous,  above  testaceous,  the  apical  joints  of  the  antennce  and 
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the  bieiwit  piceous ;  thoi-ax  iiupuncttite ;  elyti-a  Hubdepretsseil, 
extremely  closely  and  finely  punctui*ed,  the  basal  margin,  a  narrow 
ti-an8vei*se  baud  below  the  middle,  and  two  spots  near  the  scutellum 
dark  brown. 

Jjength  7  millini. 

Head  imj)iinctate,  testaceous,  the  frontal  elevations  wther 
feeble  ;  eyes  large,  the  intennediate  space  not  wider  than  the  width 
of  each  eye ;  auteniiae  with  the  basal  three  or  four  joints  and  the 
apical  one  testaceous,  the  rest  blackish ;  thorax  short  and  trans- 
verse, the  sides  broadly  flattened,  the  anterior  angles  dentiform  ; 
the  disc  impunctate,  testjiceous,  feebly  ti-ansversely  sulcate  near 
the  base  ;  scutellum  testaceous ;  elytra  widened  towards  the  apex, 
mther  flat,  exti-emely  finely  and  closely  punctured,  testaceous,  the 
extreme  basal  margin,  a  small  spot  near  the  scutellum,  and  a 
naiTow  ti'ansvei'se,  slightly  convex  band,  immediately  below  the 
middle,  piceous  or  dark  fulvous  ;  legs  testaceous ;  breast  and 
abdomen  piceous. 

Hob,  Pichinch^,  Colombia  {Rosenberg), 

Of  this  species  I  have  five  exactly  similar  specimens  before  me. 
The  design  of  the  el}iira  differs  from  that  of  any  other  species 
I  am  acquainted  with  except  0,  tenuicincta  Jac.,  which  is  a  dif- 
ferently shape<i  insect,  with  a  different  thorax,  very  narrow  elytral 
bands,  and  of  black  colour.   This  species  is  also  known  from  Mexico. 

Oedionychis  divers  a,  sp.  n. 

Testaceous,  the  apical  joints  of  the  antennie  (except  the  last) 
nnd  the  breast  black;  thorax  impunctate ;  elyti*a  elongate,  finely 
punctured,  each  with  two  spots  at  the  base,  one  at  the  middile,  and 
a  ti-ansverhe  band  near  the  apex,  black. 

Var,  The  apical  band  divided  into  two  spots. 

Jjength  5  millim. 

Head  impunctate,  deeply  foveolate  between  the  eyes,  the  latter 
very  large ;  antennie  with  the  lower  five  and  the  apical  joint  testa- 
ceous, the  others  black,  third  and  fourth  joints  equal,  elongate, 
the  terminal  joints  rather  shorter;  thorax  about  twice  and  a  half 
broader  than  long,  the  sidas  broadly  flattened,  the  lateral  margins 
strongly  rounded  anteriorly,  the  anterior  angles  thickened  but 
not  proiluced,  the  surface  impunctate,  rather  convex ;  scutellum 
black ;  elytra  elongate,  nearly  parallel,  very  minutely  punctured, 
testaceous,  a  small  spot  on  the  shoulders,  another  near  the  scutellum, 
a  thii*d  at  the  middle,  and  a  transverse  band  near  the  apex,  not 
quite  extending  to  either  margin,  black ;  legs  and  abdomen  testa* 
ceou**,  breast  black. 

II(ib,  8t.  Catharina,  Rio  Janeiro,  Bitizil. 

A  somewhat  elongate  R[)ecies,  principally  distinguished  from 
those  with  similar  elytral  spots  by  the  additional  black  subapical 
band  and  the  black  bi*east,  colour  of  the  antennae,  <kc. 

Oedionychis  bisbinotata,  sp.  n.     (Plate  XV.  fig.  8.) 
FlavotwJ,  the  npicol  joint**  of  the  antenna*  black ;  thoi-ax  im- 
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punctate,  with  two  small  black  spots ;  elytra  minutely  piiuetiii'ed 
at  the  base  only,  a  spot  on  the  shoulders,  another  near  the 
scutellum,  and  the  posterior  half  black. 

Vat,  The  thoiucic  and  eljiii-al  spots  absent. 

Length  6  millim. 

Head  impnnctate,  flavous;  eyes  large,  each  as  broad  as  tho 
intermediate  space,  frontal  elevations  transvei-se ;  antennte  with 
the  lower  joints  flavous,  the  terminal  ones  more  or  less  bhick ; 
thorax  twice  as  broad  as  long,  the  sides  round eti,  narrowetl  in 
front  and  broadly  flattened,  anterior  angles  poiuted,  slightly  pi-o- 
duoed,  the  surface  impunctate,  flavous,  with  two  small  back  spots 
near  the  base ;  elytiu  nearly  impunctate,  except  near  the  base, 
where  there  ai*e  a  few  minute  punctures,  flavous,  a  spot  near  tlu* 
scutellum  and  one  on  the  shoulders,  as  well  as  almost  the  whole 
posterior  portion,  black,  but  this  colour  not  quite  extending  to  the 
apex ;  under  side  and  legs  flavous ;  pix)sternum  convex  between 
the  coxte  ;  metatarsus  very  shoi-t,  claw-joint  strongly  swollen. 

Hah,  Peru. 

Of  this  species  I  possess  two  specimens,  in  one  of  which  some 
obsolete  additional  thoracic  spots  are  present  and  the  elytral  ones 
absent,  the  shape  of  the  postenor  black  portion  is  regular ;  in  the 
other  the  anterior  edge  is  deeply  sinuate,  but  other  diflferences  I 
cannot  And. 

Oedionychis  variata,  sp.  n. 

Obscure  piceous  below,  above  testaceous ;  thoiux  impunctile : 
elytia  subdepressed,  extremely  minutely  imnctuietl,  the  ba.s;il 
margin,  a  spot  on  the  shouldei-s,  another  oblique  spot  neiir  the 
scutellum,  a  transverse  nan-ow  band  at  the  middle,  and  another 
spot  near  the  apex,  black. 

Length  7  millim. 

Head  impunctate,  the  frontal  elevations  feebly  i-aised,  carina 
short  and  convex ;  antennae  fulvous,  the  third  joint  shoi-ter  than 
the  foiuiih  (  $  )  or  equal  (  d  ) ;  thorax  with  broauUy  flattened  sides, 
the  lateral  margins  nearly  straight,  obliquely  narrowed  anteriorly, 
the  disc  rather  flat,  impunctate,  testaceous,  the  anteiior  angles 
in  shape  of  a  small  tooth ;  elytra  evenly  rounded  and  widened 
at  the  middle,  broadly  margined,  scarcely  perceptibly  punc- 
tured, testaceous,  the  extreme  basal  margin,  connected  with 
an  elongate  spot  which  covei-s  the  shoulders,  an  oblique  comma- 
like  spot  near  the  scutellum,  a  naiTOW  transverse  band  (somewhat 
angulate  near  the  lateral  margin)  at  the  middle,  and  another 
transverse  spot  near  the  apex,  black ;  l>elow  and  the  legs  testaceous. 

Hah,  Bolivia. 

Well  distinguished  by  the  sliape  and  the  position  of  the  elyti-al 
spots. 

Oedionychis  ingrata,  sp.  n. 

Testaceous,  the  apical  joints  of  the  antennae  piceous ;  thoi-ax 
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iuipunctate,  the  anterior  angles  not  produced ;  elytra  finely 
punctured  anteriorly,  a  sutural  pear-shaped  spot  below  the 
Kcutellum  and  a  transverse  band  below  the  middle  bluish-black  ; 
breast  black. 

Length  5  miUim. 

Head  impunctate,  deeply  foveolate  between  the  eyes,  the  latter 
rather  closely  approached  ;  antennae  with  the  lower  four  joints 
fulvous,  tlie  i^st  piceous,  the  joints  comparatively  short ;  thorax 
about  twice  as  broad  as  long,  the  sides  feebly  rounded  and 
nan'owed  anteriorly,  the  anterior  angles  thickened  and  not  pro- 
duced, the  sides  broadly  flattened,  the  disc  impunctate ;  scutellum 
black ;  elytra  very  finely  punctured,  except  near  the  base  and 
within  the  humeral  depression,  where  the  punctuation  is  stronger, 
the  ground-colour  testaceous,  a  sutural  spot  below  the  scutellum 
and  an  irregular  narrow  transverse  band  below  the  middle  bluish- 
bliu^k,  sometimes  piceous ;  the  breast  black,  the  abdomen  and  legs 
testaceous. 

Hah,  Espirito  Santo,  Brazil. 

Two  exactly  similarly  coloured  specimens  of  this  species  are 
before  me ;  the  design  of  the  elytra  diflfers  from  that  of  any  other 
Oedianychis,  and  the  general  size  of  the  insect  is  comparatively 
small. 

Oedionychis  venezuelensis,  sp.  n. 

Flavous,  the  apical  joints  of  the  autennte  piceous ;  head  with 
two  black  bands ;  thorax  fulvous,  impunctate ;  elytra  extremely 
minutely  punctured,  with  a  spot  at  the  shoulders,  another  near 
the  scutellum,  a  transverse  Imud  befoi*e  and  another  below  the 
middle,  black. 

Length  6  millim. 

Of  somewhat  flattened,  posteriorly  slightly  widened  shape ;  the 
head  with  a  few  punctures  near  the  eyes,  the  latter  very  large,  the 
diameter  of  each  distinctly  wider  than  the  intoimediate  space; 
the  vertex  flavous,  with  a  black  stripe  at  each  side,  the  space 
between  the  antennse  strongly  convex  in  shape  of  a  ridge,  black ; 
the  palpi  flavous ;  antenna;  slender,  the  lower  three  joints  flavous, 
the  others  blackish,  third  joint  slightly  shorter  than  the  fourth  ; 
thorax  not  more  than  twice  as  broad  as  long,  the  sides  nearly 
straight  and  slightly  narrowed  anteriorly,  broadly  flattened,  the 
anterior  angles  thickened  but  scarcely  produced,  the  disc  impunc- 
tate, fulvous,  the  flattened  portion  flavous,  the  base  with  an 
obsolete  transverse  sulcus  ;  scutellum  flavous ;  elytra  scarcely  per- 
ceptibly punctured,  flavous,  the  shoulders  with  a  short,  thick 
black  spot,  another  one  of  more  elongate  shape  is  placed  near  the 
scutellum,  a  transverse,  medially  constricted  black  band  is  situated 
l>efore  and  a  second  one  below  the  middle ;  the  under  side  and 
legs  are  flavous ;  metatarsus  and  claw- joint  typical. 

Ilab,  Venezuela. 

Differs  in  the  coloration  of  the  head  and  the  |)osition  of  tlie 
elytnil  markings  fit)m  any  other  species. 
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Oedionychis  cbxtromaculata,  sp.  11.     (Plate  XV.  fig.  2.) 

Testaceous  or  fulvous;  antennae  (the  apical  joints  excepted) 
>)lack ;  thorax  impunctate ;  elytra  minutely  punctured,  a  trans- 
verse band  at  the  base,  another  below  the  middle,  obscure  fulvous, 
the  intermediate  space  with  four  small  black  spots. 

Length  6-7  millim. 

Head  impunctate,  with  a  deep  fovea  between  the  eyes,  the 
latter  large,  closely  approached  ;  antennae  black,  the  lower  three 
or  four  and  the  apical  two  joints  fulvous,  third  and  fourth  joints 
equal,  the  following  joints  rather  shorter;  thorax  with  rather 
strongly  rounded  sides,  the  latter  broadly  flattened,  anterior  angles 
mucronate,  the  disc  impunctate,  obscure  fulvous  ;  elytra  widened 
at  the  middle,  distinctly  margined,  extremely  finely  punctured  at 
the  base,  fulvous,  this  colour  divided  at  the  middle  by  a  narrow 
testaceous  transverse  band  in  which  four  black  spots  are  placed 
transversely ;  under  side  and  legs  testaceous  ;  prostemum  in  the 
male  strongly  convex  anteriorly. 

Hah,  St.  Catharina,  Brazil. 

Quite  distinct  in  its  system  of  coloi*ation  from  any  other  species. 
Two  specimens  are  before  me. 

Oedionychis  arcuatofasciata,  sp.  n.     (Plate  XV.  fig.  7.) 

Ovate,  subdepressed,  greenish  testaceous ;  thorax  impunctate, 
with  rounded  sides ;  elytiu  scarcely  perceptibly  punctured,  the 
basal  margin,  a  narrow  semicircular  band  at  the  base,  a  spot  at 
the  lateral  and  another  near  the  sutural  margins  below  the  middle, 
black. 

Length  5  millim. 

Head  impunctate,  eyes  large,  frontal  tubercles  subquadrate, 
short,  carina  acute ;  antennie  extending  to  the  middle  of  the 
elytra,  testaceous,  the  third  and  fourth  joints  equal,  terminal  joint 
rather  more  robust ;  thorax  quite  twice  as  broad  as  long,  of  equal 
width,  the  sides  moderately  rounded,  the  lateral  sulci  deep,  rather 
narrow,  the  bfise  with  another  obsolete  transverse  groove,  the 
surface  impunctate  ;  scutellum  black  ;  elytra  widened  towards  the 
middle,  rather  flattened,  pale  greenish  testaceous,  with  a  few 
minute  punctures  (only  visible  under  a  strong  lens),  the  extreme 
basal  margin  as  far  as  the  shoulders  and  a  transverse  semicircular 
narrow  band  below  the  base  black ;  this  band  extends  upwards 
along  the  suture  to  the  scutellum,  it  is  suddenly  constricted  at  its 
middle  and  does  not  extend  to  the  lateral  margins,  near  the  latter 
is  another  black  spot,  below  the  middle  and  a  little  lower  a  second 
one  is  placed  near  the  suture  ;  under  side  and  legs  testaceous. 

Hab,  Chilpancingo,  Mexico. 

I  formerly  looked  upon  this  species  as  a  variety  of  0.  13-wiacM- 
lata  Jac.,  but  a  further  careful  examination  has  convinced  me  that 
it  really  represents  another  form,  as  the  colour  of  the  antennae, 
shape  and  number  of  the  elytral  spots  are  different  and  exactly 
similar  in  the  two  specimens  before  me ;  this  species  is  also  of  a 
lc^ss  ix>uiuUhI  and  .smaller  shape. 
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Elytra  blue  or  blacky  without  markiiiga, 

Oedionychis  subcostata,  sp.  n. 

Metallic  blue,  the  head  and  thorax  reddish-fulvous,  the  latter 
finely  punctate ;  elytra  daik  blue,  rather  opaque,  closely  and 
strongly  rugose- punctate,  with  a  single,  very  obsolete  costa  near 
the  sides. 

Length  7  millim. 

Head  impunctate,  reddish-fulvous ;  frontal  elevations  strongly 
raised,  transverse,  carina  linear,  very  convex ;  antennfe  with  the 
lower  two  joints  fulvous,  the  following  four  black,  the  I'est  wanting, 
third  joint  shorter  than  the  fourth  ;  thorax  transversely  convex, 
about  twice  as  broad  as  long,  the  sides  broadly  flattened,  rounded 
in  front,  the  anterior  angles  pixxiuced  outwai-ds  into  a  small 
tooth,  the  disc  with  a  rather  distinct  transverse  groove  near  the 
base,  minutely  punctured  when  seen  under  a  strong  lens ;  scutel- 
lum  black ;  elytra  dark  blue,  rugosely  punctured  throughout,  a 
slightly  raised  narrow  line  extends  from  within  the  shoulders  to 
below  the  middle ;  under  side  and  l^s  dark  metallic  blue,  smooth 
and  shining. 

Hah,  Brazil. 

Oedionychis  motschulskyi,  sp.  n. 

Head  at  the  vertex,  the  antennie  (the  apical  joints  excepted), 
the  under  side,  and  the  tibiee  and  tand  black ;  thorax  and  femora 
flavous ;  el3rtra  metallic  violaceous,  finely  and  closely  punctured. 

Length  5  millim. 

Head  e  tirely  impunctate,  black,  shining;  the  eyes  widely 
separated ;  frontal  elevations  transverse,  very  strongly  raised ; 
clypeiis  triangular,  flavous  as  well  as  the  labrum  ;  antennae  slender, 
extending  to  the  middle  of  the  elytra,  black,  the  apical  three  joints 
fulvous,  third  and  fourth  joints  equal ;  thorax  nearly  three  times 
broader  than  long,  flavous,  the  sides  rounded,  deeply  sulcate,  the 
anterior  angles  very  slightly  produced  outwards  into  a  blunt  tooth, 
the  surface  entirely  impunctate,  obsoletely  transversely  sulcate 
near  the  base ;  scutellum  black ;  elytra  with  a  feeble  impression 
below  the  base,  convex,  nearly  parallel,  very  narrowly  margined, 
finely  and  very  closely  punctured,  metallic  violaceous  blue ;  legs 
flavous,  the  breast,  abdomen,  the  apex  of  the  posterior  femora,  and 
the  tibise  and  tarsi  black. 

Hah,  Peru. 

The  colour  of  the  head,  antennte,  and  legs,  and  the  rather  naiix)w 
parallel  shape  of  this  species  separate  it  from  those  of  nearly 
similar  coloration. 

Oedionychis  indigosoma,  sp.  n. 

Head  and  thorax  fulvous,  nearly  impunctate ;  elyti-a  dai*k  blue, 
closely  and  strongly  semirugose  punctate;  below  and  the  legs 
bluish  black. 

Length  7  millim. 
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Head  fulvous,  impunctate,  eyes  widely  separated ;  antennas 
black,  the  baaal  two  joints  obscure  fulvous,  terminal  joints 
shortened,  third  and  fourth  equal ;  thorax  twice  as  broad  as  long, 
the  sides  rounded  anteriorly,  the  middle  of  the  disc  rather  convex, 
the  anterior  angles  produced  outwards  into  a  small  tooth,  the  sides 
broadly  flatten^  and  subrugose,  the  surface  impunctate,  obeoletely 
transversely  sulcate  near  the  base ;  scutellum  black ;  elytra  not 
perceptibly  depressed  below  the  base,  dark  blue,  not  very  shining, 
closely  and  distinctly  rugose  punctate  throughout ;  below  and  the 
legs  bluish  black ;  prostemum  comparatively  broad,  flavous. 

Hah,  Petropolis,  Brazil. 

A  well-distinguished  species  on  account  of  the  colour  and 
sculpture  of  the  elytra. 

Elytra  dark,  mith  flavous  spots,  patches,  or  hands, 
Oedionychis  intersignata,  sp.  n.  (Clark  Catal.). 

Black,  thorax  flavous ;  elytra  closely  and  strongly  punctui*ed, 
violaceous  or  blue,  a  transverse  band  or  broad  patcth  at  ^e  middle, 
the  apex  and  the  lateral  mai^ns  (partly)  flavous. 

Length  7  millim. 

Head  piceous  or  black,  impunctate,  eyes  very  large,  as  wide  as 
the  intraocular  space,  frontal  elevations  strongly  raised,  p3rriform, 
carina  acute ;  antennae  black,  the  lower  three  joints  fulvous  below, 
third  and  fourth  joints  equal ;  thorax  quite  twice  as  broad  as  long, 
the  sides  rounded,  broadly  flattened  within,  the  anterior  angles  in 
shape  of  a  very  small  tooth,  the  surface  impunctate,  flavous; 
scutellum  black ;  elytra  strongly  and  closely  punctured,  blue, 
violaceous  or  purplish,  with  a  transverse  flavous  patch  at  the 
middle  and  a  smaller  one  at  the  apex,  Uie  lateral  margins 
anteriorly  and  posteriorly  likewise  flavous  as  well  as  the  elytral 
epipleurae ;  underside  and  legs  black. 

Hah.  Espirito  Santo,  Brazil. 

A  rather  variable  species  as  regards  the  flavous  markings  of 
the  elytra,  but  distinguished  by  the  comparatively  sti*ong  punc- 
tuation ;  the  central  flavous  band  scarcely  extends  to  the  suture, 
nor  does  the  apical  one,  but  both  unite  with  the  flavous  lateral 
margins. 

Oedionychis  rustica,  sp.  n. 

Testaceous,  the  intermediate  joints  of  the  antennae  black ;  thorax 
impunctate;  elytra  extremely  closely  and  finely  punctured,  a 
transverse  band  at  the  base,  another  of  oblique  shape  near  the 
apex,  and  the  intermediate  portion  of  the  suture  fulvous,  more  or 
less  edged  with  piceous. 

Length  5  millim. 

Head  impunctate,  eyes  very  large  and  rather  closely  approached ; 
frontal  elevations  broad,  subquadrate,  divided  by  a  narrow  groove; 
antennie  extending  beyond  the  middle  of  the  elytra,  the  five  lower 
and  the  termimil  two  joints  fulvons,  the  othei*8  blacki-sh ;  thonix 
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shoi*t  and  transverse,  tlie  sides  rounded  and  broadly  flattened,  the 
anterior  angles  acute  but  not  dentiform,  the  surface  entirely 
impunctate,  testaceous ;  scutellum  piceous ;  elytra  with  broadly 
flattened  mai'gins,  slightly  widened  at  the  middle,  finely  and  closely 
punctured,  testaceous,  with  two  broad  fulvous  transverse  bands — 
one  at  the  base,  deeply  concave  at  its  lower  margin  and  connected 
by  a  sutural  stripe  with  the  second  band  near  the  apex  of  obliquely 
subquadrate  shape,  both  bands  are  inteiTupted  at  some  distance 
from  the  lateral  margins  and  are  more  or  less  distinctly  edged 
with  piceous,  the  basal  margin  especially  so ;  under  side  and  l^s 
testaceous. 

Hah.  Argentine  R.  and  Brazil. 

Not  unlike  0.  pasivlaXa  Jac.  in  coloration,  but  the  antennte 
differently  coloured,  the  thorax  without  a  fulvous  spot,  and  the 
elytral  bands  of  different  shape. 

OeDIONYCHIS  CATHARINiE,  Sp.  n. 

Dark  fulvous  below,  antennae  black ;  thorax  flavous,  impunctate ; 
head  and  scutellum  dark  fulvous;  elytra  rather  strongly  and 
closely  punctured,  dark  fulvous,  a  large  discoidal  ovate  patch  on 
each,  flavous. 

Length  6  millim. 

Of  rather  elongate  and  parallel  shape;  the  head  impunctate, 
fulvous,  deeply  grooved  between  the  eyes,  the  latter  large,  frontal 
elevations  broad,  transverse;  carina  blunt  and  thick;  antennte 
robust,  black,  third  joint  distinctly  shorter  than  the  fourth ;  thorax 
strongly  transverse,  the  lateral  margins  distinctly  rounded,  the 
anterior  angles  but  slightly  produced  outwards,  scarcely  toothed, 
lateral  sulci  broad  and  deep,  the  surface  impunctate,  flavous; 
elytra  with  narrow  reflexed  margins,  fulvous,  distinctly  punctured, 
the  disc  occupied  by  a  large  flavous  ovate  patch,  with  its  nar- 
rowest portion  near  the  suture  ;  under  side  and  legs  dark  fulvous, 
the  tibiae  and  tarsi  blackish;  metatarsus  very  short,  claw- joint 
strongly  inflated. 

Hah,  St.  Catharina,  Brazil. 

Of  somewhat  similar  coloration  to  0,  ^-ptisttUata  Jac.  from  the 
same  locality,  but  the  thorax  without  fulvous  spot,  the  antenncB 
entirely  black,  with  more  elongate  joints,  and  the  whole  apex  of 
the  elytra  fulvous ;  the  thoracic  sulci  in  the  present  species  also 
are  wider  and  deeper. 

Obdionychis  ocellata,  sp.  n.     (Plate  XV.  fig.  10.) 

Black,  thorax  testaceous,  with  three  black  spots ;  elytra  closely 
and  strongly  punctured,  each  elytron  with  six  small  flavous 
spots  (1.2.2.1). 

Length  5  millim. 

Head  not  perceptibly  punctured,  the  middle  black,  the  sides  and 
the  anterior  portion  testaceous,  frontal  tubercles  short  and  broad, 
strongly  raised,  carina  broad ;  antennie  rather  short  and  robust, 
black,  the  lower  thi*ee  jointe  more  or  le«>  flavous,  third  joint  more 
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slender  and  slightly  longer  than  the  fourth,  the  following  joints 
thickened ;  thorax  strongly  transverse,  the  sides  rounded,  hroadly 
flattened,  anterior  angles  mucronate.  the  surface  with  a  few  minute 
punctures,  testaceous,  with  three  small  black  spots  placed  trans- 
versely; scutellum  black;  elytra  with  strongly  but  narrowly 
reflexed  margins,  rather  strongly  and  very  closely  punctured,  with 
a  very  feeble  depression  below  the  base,  black,  each  elytron  with 
six  round  flavous  spots— of  these,  one  is  placed  at  the  middle,  just 
below  the  basal  margin,  two  at  the  middle,  placed  transversely, 
two  immediately  below,  and  one  at  the  apex ;  under  side  and  legs 
black. 

Hctb.  Paraguay. 

A  rather  small  and  well-marked  species,  of  which  I  po&sess  a 
single  specimen  only. 

Elytra  rnlth  elongate  spots  or  hngiitidinal  black  or 
flavous  hands. 

Oedionychis  humboldti,  sp.  n. 

Testaceous,  the  head  and  the  breast  black,  sides  of  the  thorax 
straight,  the  latter  impunctate ;  elytra  closely  and  finely  punctured, 
two  elongate  spots  at  the  base  and  two  below  the  middle  of  each 
elytron  black. 

Length  6  millim. 

Head  black  or  nearly  so,  impunctate,  the  frontal  elevations 
broad,  trigonate,  clypeus  perpendicularly  deflexed  ;  antennae 
robust,  fulvous,  the  third  joint  smaller  than  the  fourth  ;  thorax 
narrowed  in  front,  oue-half  broader  than  long,  the  sides  straight, 
broadly  flattened,  the  anterior  angles  produced  into  a  small  tooth, 
the  surface  impunctate,  testaceous ;  scutellum  testaceous ;  elytra 
nearly  parallel,  closely  and  distinctly,  although  finely  punctured, 
testaceous,  each  elytron  with  two  more  or  less  elongate  black  spots 
at  the  base  and  two  others  below  the  middle — of  the  basal  spots, 
one  is  placed  on  the  shoulders  and  extends  nearly  down  to  the 
middle,  the  other  shorter  one  is  placed  near  the  suture ;  the 
p-^sterior  spots  are  almost  joined,  the  outer  one  being  of  moi-e 
elongate  shape  than  the  inner;  under  side  and  legs  testaceous, 
breast  black. 

Hah,  Bolivia. 

This  Oedionychis  is  well  distinguished  by  the  straight  latei-al 
margins  of  the  thorax,  which  are  obliquely  narrowed  anteriorly, 
and  by  the  four  elytral  spots.  In  one  specimen  the  latter  are 
represented  by  short  and  narrow  stripes. 

Oedionychis  watehhousei  (MS.  Clark),  sp.  n. 

Black,  the  clypeus  flavous ;  head  strongly  punctured ;  thorax 
flavous,  impuuctate ;  elytra  finely  and  closely  punctured,  bluish 
>)lack,  the  lateral  margins  narrowly  and  a  broad  discoidal  band, 
joined  at  the  apex  to  the  margin,  flavous. 

Length  6  millim. 
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Head  piceous  or  black,  the  vertex  coarsely  punctured,  the 
clypeus  flavous ;  antennie  black,  the  third  and  fourth  joints  very 
nearly  equal ;  thorax  strongly  transverse,  the  sides  strongly  but 
not  broadly  flattened,  the  lateral  margins  rounded  in  front, 
anterior  angles  dentiform,  the  suiface  impunctate,  flavous,  with  a 
very  obsolete  transverse  sulcus  near  the  base ;  scutellum  black  ; 
elytra  finely  and  closely  punctured,  bluish  black,  the  discoidal 
flavous  stripe  of  double  the  width  of  the  similarly  coloured 
lateral  margins  and  connected  with  the  latter  at  the  apex ;  under 
side  and  legs  black  ;  elytral  epipleurse  with  a  very  narrow  inner 
dark  margin. 

Ilah,  Brazil. 

This  banded  species  is  more  nearly  allied  to  0,  figurtUa  Che  v. 
than  to  any  other,  and  may  be  known  by  the  dark  h^Eid,  antennie, 
and  legs,  the  broad  discoidal  elytral  flavous  stripe,  which  has 
somewhat  irregular  outlines,  and  by  the  inner  dark  margin  of  the 
elytral  epipleurie.  The  species,  if  these  details  be  kept  in  view, 
cannot  be  mistaken  for  any  of  those  of  which  v.  Hivrold  has  given 
an  analytical  table  (Berlin,  ent.  Zeitschr.  1881). 

Obdionychis  exclamationis,  sp.  n.    (Plate  XV.  fig.  3.) 

Testaceous,  the  intermediate  joints  of  the  antennie  black; 
thorax  impunctate;  elytra  minutely  punctured,  two  elongate 
spots  at  the  base  and  a  longitudinal  stripe  at  the  sides,  strongly 
thickened  at  the  upper  end,  black. 

Length  7  millim. 

Head  impunctate ;  the  eyes  large,  each  as  wide  as  the  inter- 
vening space ;  carina  short  and  convex,  narrow ;  antennie  tes- 
taceous, the  sixth  to  the  ninth  joints  blackish,  third  smaller  than 
the  fourth  joint ;  thorax  more  than  twice  as  broad  as  long,  the 
sides  strongly  rounded  and  broadly  flattened,  the  anterior  angles 
produced  into  a  small  tooth,  the  suiface  impunctate ;  elytra  not 
wider  at  the  base  than  the  thorax,  with  narrow  reflexed  lateral 
margins,  extremely  finely  and  closely  punctured,  testaceous,  the 
base  with  two  black  longitudinal  short  stripeK,  the  sides  near  the 
margins  with  another  longer  narrow  black  stripe,  which  ends 
anteriorly  rather  abruptly  in  a  club  or  knob  directed  towards 
the  suture ;  under  side  and  legs  testaceous. 

Hah,  Brazil. 

I  know  of  only  a  single  specimen  of  this  rather  peculiarly 
marked  species,  the  exact  locality  of  which  is  unknown  to  me. 

Oedionychib  interrupto-vittata,  sp.  n.     (Plate  XV.  ^g,  6.) 

Testaceous,  the  head  and  the  intermediate  joints  of  the  antennie 
black ;  thoi-ax  impunctate,  the  anterior  angles  mucronate  ;  elyti-a 
finely  puncture<l,  testaceous,  each  elytron  with  two  more  or  less 
interrupted  longitudinal  black  stripes ;  the  brea-st  black. 

Length  6  millim. 

Of  flattened  shape ;  the  head  impunctate,  black,  deeply  foveolate 
between  the  eyes,  the  lattei*  large,  their  diameter  a,s  wide  as  the 
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dividing  space;  labrum  fulvous;  antennaB  with  the  lower  four  and 
the  apical  three  joints  fulvous,  the  others  black,  third  and  follow- 
ing joints  nearly  equal,  elongate ;  thorax  with  strongly  rounded 
and  flattened  sides,  the  anterior  angles  mucronate  and  produced 
forward,  the  disc  impunctate,  testaceous,  obsoletely  transversely 
grooved  near  the  base  ;  elytra  finely  and  closely  punctured,  leather 
flattened,  narrowly  marginate,  each  elytron  with  two  narrow 
longitudinal  stripes — one  near  the  sutui^e,  the  other  near  the 
lateral  margins,  below  the  middle  both,  or  one,  of  the  stripes  are 
interrupted,  so  that  only  one  or  two  elongate  spots  remain  near 
the  apex  ;  under  side  and  legs  testaceous,  the  breast  black. 

Hah,  St.  Catharina,  Brazil. 

In  one  of  the  specimens  the  inner  black  elytral  stripe  only  is 
interrupted ;  in  the  other  this  is  the  case  with  both  stripes,  there 
is  also  an  indication  of  another  stripe  in  shape  of  a  minute  spot 
between  the  others,  placed  at  the  middle.  Amongst  the  species 
with  elytral  longitudinal  bands  the  present  one  is  well  distin- 
guished by  the  colour  of  the  head,  antennae,  and  the  shape  of  the 
elytral  stripes,  which  resemble  signs  of  exclamation. 

Elytra  pale,  tvith  transverse  black  or  blue  bands  or  spots, 

OeDIONYCHIS  BISTRIPA8CIATA,  Sp.  n. 

Black  or  piceous,  antennae  dark  fulvous,  clypeus  flavous ;  thorax 
impunctate,  flavous ;  elytra  finely  and  closely  punctured,  flavous, 
each  with  three  transverse  dark  blue  bands,  the  first  subquadrate 
and  emarginate  or  subdivided  at  the  base. 

Length  5^  millim. 

Of  rather  elongate  shape ;  the  head  bluish  black,  with  some 
strong  punctures  near  the  eyes ;  clypeus  and  labrum  flavous,  the 
eyes  likewise  margined  more  or  less  with  the  same  colour ;  antennae 
extending  to  nearly  the  middle  of  the  elytra,  dark  fulvous,  the 
basal  two  joints  more  or  less  stained  with  black  above,  third  and 
fourth  joints  equal,  terminal  joints  slightly  thickened ;  thorax 
rather  more  than  twice  as  broad  as  long,  the  sides  strongly  but 
not  very  broadly  flattened,  the  lateral  margins  rounded  anteriorly, 
anterior  angles  produced  into  a  short  blunt  tooth,  the  surface 
impunctate  or  with  a  few  very  minute  punctures,  obsoletely 
transversely  grooved  near  the  base,  flavous ;  scutellum  black ; 
elytra  finely  and  closely  but  distinctly  punctured,  with  three 
transverse  blue  or  purplish  bands — the  first  at  the  base  the  largest, 
of  subquadrate  shape,  its  ba^al  margin  with  a  narrow  incision, 
the  second  band  immediately  below  the  middle,  half  the  width  of 
the  first  band,  the  third  near  the  apex,  short  and  of  subquadrate 
shape,  none  of  these  bands  extends  to  either  margin ;  below  and 
the  legs  black  or  piceous. 

Ilab,  Peru. 

In  one  of  the  specimens  before  me  the  basal  band  is  also  rather 
deeply  emarginate  near  the  suture  at  the  sides  as  well  as  at  the 
base. 
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Oedioxychis  INFORMI8  (MS.  Clark),  sp.  n. 

Testax^ous,  the  head,  breast,  and  abdomen  (partly)  black ; 
thorax  impunctate,  scutellum  black ;  elytra  minutely  punctured 
each  with  three  transverse  black  bands  ;  legs  testaceous,  the  apex 
of  the  posterior  femora  and  the  base  of  the  tibiae  black. 

Length  6  millim. 

Head  narrow,  dark  piceous,  impunctate,  eyes  large ;  ty^o  basal 
joints  of  the  autennse  testaceous,  the  othei'S  wanting ;  thorax  with 
the  lateral  margins  strongly  rounded,  the  sides  very  broadly 
flattened,  anterior  angles  not  produced  into  a  tooth,  the  disc  im- 
punctate, testaceous  ;  scutellum  black ;  elytra  A^ith  rather  broadly 
reflexed  lateral  margins,  extremely  finely  and  closely  punctured, 
testaceous,  with  three  transverse  black  short  bands  abbreviated 
at  each  end,  the  basal  one  in  shape  of  a  large  subquadrate  patch 
placed  on  the  shoulders,  the  second  one,  the  narrowest,  placed  at 
the  middle,  and  the  third  near  the  apex  ;  under  side  black,  the 
last  three  abdominal  segments  and  the  legs  testaceous,  the  extreme 
apex  of  the  posterior  femora  and  the  base  of  their  tibiie  black. 

ffab,  Rio  de  Janeiro. 

Oedionychis  grayi,  sp.  n. 

Dark  fulvous  below;  clypeus  and  thorax  flavous,  base  of  the 
head  black,  anterior  angles  of  thorax  mucronate,  the  latter  im- 
punctate; elytra  veiy  finely  and  closely  punctured,  flavous,  a 
broad  transverse  band  at  the  base  and  another  below  the  middle, 
not  extending  to  the  margins,  dark  violaceous,  posterior  edge  of 
the  second  band  rounded. 

Length  6|  millim. 

Head  impunctate,  the  veitex  black,  frontal  tubercles  narrowly 
transverse,  flavous,  as  well  as  the  clypeus,  labrum,  and  the  palpi ; 
antennfe  short,  not  extending  to  the  middle  of  the  elytra,  dark 
fulvous,  the  basal  joint  thick,  subcylindrical,  widened  at  the  apex, 
the  third  joint  twice  as  long  as  the  second  but  shorter  than  the 
fourth  joint,  the  following  joints  about  as  long  as  the  third; 
thorax  narrowed  anteriorly,  about  twice  and  a  half  broader  than 
long,  the  sides  nearly  straight,  the  lateral  sulci  not  deeply 
separated  from  the  disc,  anterior  angles  mucronate,  the  surface 
convex,  impunctate,  flavous ;  scutellum  blackish ;  elytra  rounded 
and  widened  towards  the  middle,  narrowly  margined,  the  shoulders 
with  a  short,  modemtely  deep  impression  within,  the  surface  finely 
but  dLstinctly  and  very  closely  punctured,  the  dark  bands  very 
wide,  the  dividing  spaces  narrow,  the  lateral  margins  likewise 
naiTOwly  flavous,  the  posterior  band  rounded  at  its  apical 
margin,  leaving  the  suture  for  a  little  way  upwards  and  the  apex 
of  the  elytra  somewhat  more  broadly  flavous ;  inider  side  and 
le^s  fulvous. 

Ifab,  Amazons  (Bates). 

The  single  specimen  contained  in  my  collection  was  obtained  by 
Bates,  but  bears  no  special  locality.      The  species  differs  fi-om 
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0,  cardinalis  in  the  coloration  of  the  head  and  the  antennae,  in 
the  scarcely  rounded  sides  of  the  thorax,  and  in  the  shape  of  the 
posterior  elytral  band.  The  same  differences  separate  the  species 
from  others  nearly  similarly  marked. 

This  is  one  of  the  most  difficult  sections  of  the  genus,  as  the 
amount  of  variation  in  regard  to  the  elytral  bands,  their  shape 
and  size,  can  only  be  ascertained  where  sufficient  material  is  at 
hand  ;  neither  coloration  nor  sculpture  can  always  be  relied  upon 
in  these  insects. 

Oedionychis  arcuata,  sp.  n. 

Black,  the  head  bluish;  clypeus  flavous;  thorax  impunctate, 
flavous ;  elytra  closely  and  distinctly  punctured,  flavous,  a  broad 
transverse  band  at  the  base,  a  transverse  large  spot  below  the 
middle,  and  the  apex  metallic  blue. 

Length  6  millim. 

Head  bluish  black,  strongly  punctured  at  the  sides  above  the 
eyes,  frontal  elevations  broadly  transverse  ;  clypeus  flavous ; 
antenme  black,  third  joint  scarcely  shorter  than  the  fourth, 
terminal  joints  rather  robust  and  short ;  thorax  more  than  twice 
as  broad  as  long,  the  sides  with  a  deep  but  not  very  broad  sulcus, 
anterior  angles  strongly  thickened  but  scarcely  produced,  the 
lateral  margins  rounded  anteriorly,  straight  at  the  base,  the  disc 
very  finely  punctured  when  seen  under  a  strong  lens,  flavous,  the 
base  with  a  very  obsolete  transverse  sulcus ;  scutellum  black ; 
elytra  with  very  narrow  reflexed  lateral  margins,  not  depressed 
below  the  base,  very  closely  and  more  or  less  strongly  punctured, 
the  anterior  half  of  their  length  occupied  by  a  toinsverse  blue 
band  not  extending  to  the  lateral  margins,  its  posterior  edge 
concave,  immediately  below  the  middle  is  another  large  transverse 
band  which  has  its  anterior  margin  convex  and  the  posterior  one 
roimded,  the  extreme  apex  of  each  elytron,  is  likewise  metallic 
blue  ;  under  side  and  legs  black. 

Hob.  Colombia. 

Evidently  closely  allied  to  0,  labiata  Schauf.,  but  the  fourth 
joint  of  the  antennae  in  that  species  is  described  as  the  longest ; 
the  elytra  are  described  as  nearly  smooth,  and  the  first  transverse 
band  as  being  interrupted  at  the  suture ;  the  saine  is  the  case 
with  the  second  band,  which  is  said  to  be  compased  of  two  spots. 

Oedioxychis  bipartita,  sp.  n. 

Broadly  ovate,  convex,  black,  the  clypeus  and  the  thorax 
fulvous,  the  latter  very  minutely  punctured,  the  angles  mucro 
nate ;  elytra  extremely  closely  and  finely  punctured,  flavous,  a 
transverse  band  at  the  base,  another  one  at  the  middle,  and  a 
third  near  the  apex,  bright  metallic  green. 

Length  7-8  millim. 

Head  black,  impunctate,  diameter  of  each  eye  about  as  wide  as 
the  dividing  space,  clypeus  fulvous,  frontal  elevations  narrowly 
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transverse ;  antennse  long  and  slender,  black,  the  lower  three 
jomts  more  or  less  piceous  below,  third  joint  shorter  than  the 
fourth,  intermediate  joints  slightly  widened ;  thorax  more  than 
twice  as  broad  as  long,  the  sides  strongly  rounded  and  deeply 
sulcate,  anterior  angles  distinctly  produced  into  a  tooth,  the  disc 
fulvous,  minutely  punctured  when  seen  under  a  very  strong  lens ; 
scutellum  black,  broad ;  elytra  widened  towards  the  middle,  tes- 
taceous, with  three  metallic  green  transverse  bands  which  do  not 
extend  to  the  lateral  margins  ;  of  these  bands,  which  are  all  con- 
nected with  each  other  at  the  suture,  the  first  is  of  somewhat 
irregular  shape  and  does  not  extend  to  a  third  of  the  length  of 
the  elytra,  its  posterior  edge  is  irregularly  serrate,  the  second 
band  at  the  middle  is  brcMider  (in  a  longitudinal  sense)  and  of 
more  regular  shape,  the  third  band  is  again  narrow  and  more  or 
less  curved  and  does  not  extend  to  the  apex,  which  remains  of  the 
ground-colour ;  below  and  the  legs  black,  metatarsus  of  the  pos- 
terior legs  shorter  than  the  following  two  joints  together,  claw- 
joint  strongly  swollen. 

Hob.  Pachitea,  Peru. 

A  handsome  species,  distinguished  by  the  three  bright  metallic 
green  elytral  bands. 

Obdionychis  illustris,  sp.  n.    (Dej.  i.  litt.)    (Plate  XV.  fig.  1 1 .) 

Testaceous,  the  legs  dark  fulvous ;  thorax  short,  impunctate ; 
elytra  convex,  scarcely  perceptibly  punctured,  a  broad  transverse 
band  at  the  base,  another  below  the  middle,  not  extending  to  the 
suture,  and  the  apex  purplish  violaceous. 

Length  8  millim. 

Head  impunctate,  the  vertex  obscure  purplish,  the  rest  of  the 
face  testaceous ;  clypeus  strongly  raised  in  shape  of  a  triangular 
ridge;  eyes  large;  antennae  piceous,  the  basal  joint  testaceous 
below,  third  joint  shorter  than  the  fourth;  thorax  short  and 
transverse,  the  sides  broadly  flattened,  the  anterior  angles  pro- 
duced but  scarcely  dentiform,  the  surface  impunctate,  testaceous  ; 
scutellum  black ;  elytra  widened  towards  the  middle  and  convex, 
extremely  minutely  punctured,  flavous,  with  two  transverse 
broad  purplish  bands — the  first  at  the  base,  not  quite  extending 
to  the  middle  nor  to  the  lateral  margins,  the  second,  in  shape  of  a 
transversely  subquadrate  band,  not  extending  to  either  margin, 
another  triangular  spot  occupies  the  apex ;  all  these  bands  are 
separated  by  nearly  equal  narrow  spaces  of  the  flavous  ground- 
colour, but  the  basal  band  extends  across  the  suture ;  under  side 
and  the  base  of  the  anterior  and  intermediate  femora  testaceous, 
the  rest  of  the  legs  and  the  posterior  femora  dark  fulvous. 

Hah,  Cayenne. 

A  species  of  broadly  ovate  shape  and  resembling  in  its  markings 
0.  bitcenicUa  Baly,  but  in  that  species  the  second  el3iiral  band 
extends  to  the  suture,  all  are  of  much  more  narrow  shape,  and 
didl  blue  instead  of  metallic  piurple. 
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Oedioxychis  illioeri,  sp.  n. 

Piceous ;  thorax  flavous,  anterior  angles  not  mucronate  ;  elytra 
closely  punctured,  flavous,  a  transverse  band  at  the  base,  emar- 
ginate  within  the  shoulders,  a  narrower  band  below  the  middle, 
and  a  triangular  spot  near  the  apex,  dark  fulvous  or  piceous. 

Var,  The  posterior  elytral  markings  joined. 

Length  5-6  millim. 

Of  short  and  ovately  rounded  shape ;  the  head  with  some  deep 
punctures  neai*  the  eyes,  the  vertex  piceous,  clypeus  flavous,  eyes 
well  separated,  frontal  tubercles  oblique,  rather  short ;  antennse 
short,  fulvous  or  black,  the  third,  fourth,  and  fifth  joints  equal ; 
thorax  strongly  transverse,  more  than  twice  as  broad  as  long,  the 
sides  broadly  sulcate,  rounded  in  front,  the  anterior  angles  not 
mucronate  but  thickened,  the  surface  impunctate,  flavous ;  elytra 
finely  and  closely  punctured,  with  three  transverse  dark  fulvous 
bands — the  first  at  the  base,  nearly  extending  to  the  middle  and 
notched  at  its  anterior  margin  within  the  shoulders,  the  second 
narrower  band  below  the  middle  and  immediately  followed  by  a 
triangular  spot ;  neither  of  the  bands  extends  to  the  lateral  or 
sutural  margins,  and  they  are  sometimes  tinged  with  an  aeneous 
gloss ;  metatarsus  very  short,  claw-joint  strongly  swollen. 

Hah,  Trinidad. 

I  possess  four  specimens  of  this  species,  which  is  of  i-ather 
small  size,  and  may  be  known  by  the  shape  of  the  anterior  elytral 
band,  which  in  all  cases  is  notched  at  the  base,  and  by  the 
position  of  the  posterior  bands,  which  sometimes  form  but  a 
single  broad  one. 

Oedioxychis  dissepta  Erichs. 

This  is  evidently  a  very  variable  species  in  size  as  well  as  in 
the  markings  of  the  elytra.  Erichson  has  described  two  varieties, 
but  I  have  before  me  others.  In  the  type  the  elytra  have  a 
broad  transverse,  nearly  black  band  at  the  base  and  another  one 
near  the  apex ;  this  latter  band  is  often  reduced  to  an  oval  spot, 
or  may  be  absent  altogether ;  in  another  form  which  I  received 
from  Marcapata,  Peru,  together  with  typical  specimens,  the 
thorax  has  two  blackish  spots  at  the  middle;  then  there  is  a 
third  variety,  in  which  the  bands  are  very  much  broader  and 
only  separated  by  a  very  narrow  transverse  flavous  band  at  the 
middle.  No  other  structural  differences  are  visible,  in  spite  of  a 
very  careful  examination,  nor  do  the  male  genitalia  of  these 
varieties  show  any  diflTerence  whatever.  In  all  the  specimens  the 
clypeus,  thorax,  and  the  lateral  elytral  margins  remain  flavous, 
the  punctuation  is  extremely  fine,  the  sides  of  the  thorax  are 
nearly  straight  and  are  produced  anteriorly  into  a  small  tooth. 
0,  signifera  Baly  and  0,  h-Tnactdata  Jac.,  likewise  from  Peru  and 
Bolivia,  seem  to  be  nothing  but  other  varieties  in  which  the 
elyti-al  markings  are  i^educed  to  spots ;  they  cannot  otherwise  be 
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distinguished.  M.  Clavareau,  of  Brussels,  has  seut  me  specimens 
obtained  in  the  Province  Huallaga,  Peru,  which  again  differ  in 
having  the  elytral  band  of  a  golden  coppery  tint  and  fulvous  head 
and  antennte.  I  am,  however,  unable  to  see  anything  more  in 
these  differences  than  one  of  colour. 

Oedionychis  imperialis,  sp.  n. 

Pale  piceous  below,  the  head,  antennse,  and  thorax  pale  fulvous ; 
elytra  very  closely  and  finely  punctured,  purplish-violaceous,  the 
latei-al  and  apical  margins  and  a  narrow  transverse  band  at  the 
middle  flavous. 

Length  9  millim. 

Head  flavous,  impunctate ;  the  frontal  ele^'ations  broad,  con- 
tiguous; clypeus  strongly  raised  into  a  triangular  ridge,  the 
anterior  edge  of  which  is  very  prominent ;  antennae  pale  fulvous, 
the  third  joint  one-half  shorter  than  the  fourth  (the  terminal 
two  joints  wanting) ;  thorax  more  than  twice  as  broad  as  long, 
the  lateral  margins  strongly  rounded  anteriorly,  the  anterior 
angles  thickened  but  not  dentiform,  the  sides  broadly  flattened, 
the  surface  minutely  and  rather  closely  punctured,  pale  flavous  ; 
scutellum  obscure  fulvous;  elytra  widened  towards  the  middle, 
convex,  with  narrow  reflexed  lateral  margins,  the  shoulders 
pix)minent,  the  surface  extremely  closely  and  finely  punctured 
throughout,  purplish  violaceous,  a  naiTOw  straight  transverse 
band  at  the  middle  and  the  lateral  and  apical  margins  (the  latter 
slightly  more  widely  so)  flavous ;  under  side  and  legs  pale  piceous. 

Hah,  Yurimaguas,  Peru. 

This  species  differs  from  0,  sieinhetU  Jac.  (Proc.  Zool.  Soc.  1880, 
p.  179)  in  the  pale-coloured  antennse,  in  the  differently  shaped 
anterior  angles  of  the  thorax,  and  in  the  narrow  and  straight, 
flavous  band  of  the  elytra;  the  larger  size  and  colour  of  the 
elytra  separate  the  species  from  other  nearly  similarly  marked 
species,  as  well  as  from  0.  bi/cisciata  Baly,  which  has  also  differently 
coloured  antennse  and  a  black  apex  to  the  posterior  femora. 

Oedionychis  occipitalis,  sp.  n. 

Testaceous,  the  base  of  the  head  and  the  trerminal  joints  of  the 
antennse  black ;  thorax  impunctate ;  el}i;ra  microscopically  punc- 
tured, testaceous,  a  transverse  band  at  the  base  connected  at  the 
suture  with  another  broad  band  below  the  middle,  black ;  the  breast, 
abdomen,  and  the  posterior  tibia?  more  or  less  piceous  or  black. 

Yar.  a.  The  elytral  bands  not  connected  at  the  suture. 

Yar.  6.  Elj-tra  with  a  spot  near  the  scutellum  and  an  elongate 
larger  spot  below  the  middle,  black. 

Yar.  c.  El3rtra  entirely  testaceous. 

Length  4-5  millim. 

Head  impunctate,  black  at  the  vertex,  the  lower  poiiiion 
testaceous,  frontal  elevations  broad,  eyes  large ;  antennte  slender, 
the  lower  four  or  five  joints  testaceous,  the  others  piceous,  third 
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and  foiu'th  joints  equal ;  thoi-ax  scai-cely  more  than  twice  as 
broad  as  long,  the  sides  with  well-marked  flattened  margins, 
feebly  rounded,  anterior  angles  not  produced,  the  surface  im- 
punctate,  testaceous ;  scutellum  piceous ;  elytra  visibly  punctured 
only  when  seen  under  a  very  strong  lens,  with  narrow  flattened 
margins,  tastaceous,  with  two  transverse  nearly  black  bands,  the 
first  at  the  base,  of  somewhat  triangular  shape,  and  connected  at 
the  suture  with  another  broader  band  below  the  middle,  not 
extending  to  the  apex,  neither  of  the  bands  extends  quite  to  the 
lateral  margins ;  breast  and  abdomen  black,  legs  testaceous. 

Hah,  Bolivia. 

A  small  and  very  variable  species,  in  which  the  nearly  black 
vertex  of  the  head  seems  to  be  the  only  constant  character  so 
far  as  coloration  is  concerned.  The  description  is  based  on  a 
specimen  in  which  the  elytral  bands  are  mostly  developed ;  the 
elytra  in  this  form  may  be  described  as  black,  with  the  latei-al 
and  apical  margins,  as  well  as  a  slightly  oblique  transverse  band 
at  the  middle,  testaceous,  this  band  not  extending  to  the  sutui^e  ; 
in  this  specimen  the  posterior  tibite  and  tarai  are  black.  In  the 
var.  a  the  dark  bands  are  smaller  and  disconnected,  and  the 
posterior  one  is  in  shape  of  an  oblong  patch  on  each  elytron ;  in 
var.  6  there  Ls  only  a  black  spot  near  the  scutellum  and  an  elongate 
larger  one  placed  neai*  the  suture  below  the  middle  ;  while  in  var.  c 
the  elytra  are  entirely  unspotted.  In  all  these  forms,  however, 
the  baise  of  the  head  and  the  underside  i*emain  black. 

Oedionychis  iENEA,  sp.  n.  (Clark,  MS.). 

Fulvous ;  thorax  flavous,  the  sides  broadly  sulcate ;  elytra  very 
convex  and  strongly  widened  at  the  middle,  minutely  punctured, 
a  transverse  band  at  the  base  and  another  one,  narrowed  at  the 
suture  and  not  extending  to  either  margin,  violaceous  blue. 

Length  8  millim. 

Head  fulvous,  impimctate,  f ix>ntal  elevations  narrow  and  tmns- 
verse,  carina  acute,  eyes  not  closely  approached ;  antennae  with 
the  third  joint  much  shorter  than  the  fourth,  fulvous  (the  other 
joints  w^anting) ;  thorax  more  than  twice  as  broad  as  long,  the 
sides  strongly  rounded  and  broadly  sulcate,  the  anterior  angles 
slightly  mucronate  and  strongly  thickened,  posterior  margin 
sinuate  at  each  side,  the  disc  impunctate,  flavous;  scutellum 
f usco- violaceous ;  elytra  strongly  widened  and  convex,  flavous, 
with  a  broad  transverse  band  at  the  base  not  extending  to  the 
lateral  margins,  of  violaceous-blue  colour,  but  more  or  less  dark 
fulvous  when  viewed  sideways,  another  band,  rather  suddenly 
widened  at  its  outer  end,  is  placed  below  the  middle  but  does  not 
extend  to  either  margin ;  the  flavous  portion  separating  these  bands 
is  of  about  the  same  width  as  the  b^nds  themselves  ;  breast  and 
the  femora  dark  fulvous,  tibiae  and  tai-si  flavous ;  metatarsus  very 
short,  claw- joint  strongly  swollen. 

Hah.  Ega,  Amazon  (Bates). 

The  description  of  this  species  is  based  on  a  specimen  name<l 
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by  Clark,  and  foraierly  in  the  Baly  collection.  The  colour  of  the 
elytral  bands,  theii*  shape,  and  the  more  than  usually  convex  and 
widened  general  shape  of  the  insect,  distinguish  this  species. 
Whether  0,  jacidus  Ulig.  is  identical  with  this  or  some  other 
similarly  marked  species  I  am  unable  to  say,  but  Uliger's 
description  of  the  shape  of  the  elytral  bands  does  not  agree  with 
that  of  the  insect  before  me. 

Oedionychis  regina,  sp.  n.    (Plate  XTV.  fig.  12.) 

Large  and  broad,  black,  the  last  two  joints  of  the  antennfe  pale 
yellow  ;  thorax  impunctate,  flavous,  with  a  large  black  transverse 
band ;  elytra  strongly  and  very  closely  punctured,  metallic  dark 
green ;  the  lateral  margins  and  a  transverse  band  below  the 
middle  testaceous. 

Length  10  millim. 

Head  bluish-black,  impunctate,  except  near  the  eyes,  the  latter 
with  a  flavous  spot  near  the  inner  margins,  widely  separated ; 
antennae  slender,  black,  the  last  two  joints  pale  flavous,  third 
joint  slightly  shorter  than  the  fourth ;  thorax  rather  more  than 
twice  as  broad  as  long,  the  sides  broadly  flattened,  evenly  rounded, 
the  anterior  angles  thickened,  very  slightly  produced  outwards, 
the  disc  impunctate,  black,  the  lateral  and  basal  margins  flavous ; 
scutellum  black ;  elytra  widened  below  the  middle,  closely  and 
strongly  rugoee-punctate,  metalHc  green,  the  lateral  margins 
narrowly  and  a  slightly  wider  transverse  band,  immediately  below 
the  middle,  testaceous ;  under  side  and  legs  black. 

Hob,  Espirito  Santo,  Brazil. 

The  black  thoracic  band  which  extends  to  the  anterior  margin, 
the  colour  of  the  antennae,  and  the  strongly  punctured  elytra  weU 
distinguish  this  species  from  any  other. 

Okdionychis  difficilis,  sp.  n.  (Clark,  MS.). 

Black,  thorax  flavous,  impunctate  ;  elytra  convex,  widened 
posteriorly,  closely  and  finely  punctured,  flavous,  a  broad  trans- 
verse band  at  the  base  and  another  band  below  the  middle,  with 
the  lateral  and  posterior  margins  rounded,  metallic  blue,  both 
bands  not  extending  to  the  margins. 

Length  6-9  millim. 

Head  impunctate,  black,  two  or  three  deep  punctures  are 
placed  near  the  eyes,  frontal  tubercles  trigonate,  nearly  connected  ; 
antennae  rather  long,  black,  the  base  at  their  insertion  flavous, 
third  and  fourth  joints  nearly  equal ;  thorax  twice  as  broad  b^ 
long,  the  sides  rounded  anteriorly,  the  anterior  angles  produced 
into  a  small  tooth,  the  disc  impunctate,  flavous  or  fulvous  ; 
scutellum  black;  elytra  widened  towards  the  middle,  convex, 
finely  and  closely  punctured,  flavous,  with  two  transverse  dark 
blue  bands — the  first  at  the  base,  of  regular  shape,  with  its 
posterior  edge  straight  and  not  quite  extending  to  the  middle, 
the  second  band  below  the  latter,  its  anterior  margin  straight, 
but  the  lateral  and  apical  margins  rounded,  the  last-named  some- 
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times  slightly  concave  near  the  suture,  both  bands  do  not  quite 
extend  to  the  lateral  margins  of  the  elytra ;  imder  side  and  legs 
black,  the  apex  of  the  abdomen  sometimes  more  or  less  fulvous ; 
prostemum  longitudinally  carinate  at  the  middle. 

Hah,  Peru. 

The  characteristic  feature  of  this  species,  by  which  it  may 
be  principally  distinguished  from  the  many  similarly  coloured 
ones,  is  the  shape  of  the  elytral  blue  posterior  band,  of  which  the 
posterior  edge  is  broadly  rounded  instead  of  straight ;  the  flavous 
band  which  separates  the  blue  ones  at  the  middle  is  generally,  but 
not  always,  of  about  the  same  width  as  that  of  the  basal  dark 
band,  sometimes  broader.  0,  alacris  Erich,  and  0.  pramta  Erich, 
are  described  with  black  not  blue  bands,  and  the  former  with 
the  head  rufous,  the  other  with  a  broad  median  flavous  band ; 
other  details  are  not  given.  The  eight  specimens  before  me  show 
no  variation  of  any  importance,  but  I  may  add  that  the  posterior 
eljrtral  band  is  in  all  cases  broader  (in  a  longitudinal  sense)  than 
the  anterior  one. 

Oediontchis  colombiaka,  sp.  n. 

Black,  the  clypeus  and  the  thorax  flavous,  the  latter  impunctate; 
elytra  with  a  few  punctures  near  the  base,  flavous,  a  broad  band  at 
the  base,  another  at  the  middle,  and  the  extreme  apex  metallic 
blue ;  abdomen  fulvous. 

Length  7  millim. 

Head  bluish  black,  impunctate,  frontal  elevations  small,  trans- 
verse, clypeus  flavous,  carina  short  and  thick ;  antennae  with  the 
lower  and  the  terminal  three  joints  dark  fulvous,  the  intermediate 
ones  piceous,  third  joint  much  shorter  than  the  fourth ;  thorax 
impunctate,  flavous,  the  sides  deeply  sulcate,  especially  so  near  the 
anterior  angles  which  are  thickened  but  not  produced,  near  the 
base  is  a  very  shallow  transverse  sulcation ;  scutellum  black ; 
elytra  extremely  finely  punctured,  with  some  more  distinct 
punctures  near  the  suture  and  within  the  shoulders,  flavous,  a 
broad  transverse  band  at  the  base,  not  extending  downwards  to 
the  middle  nor  to  the  lateral  margins,  another  band  immediately 
below  the  middle  but  of  more  rounded  shape,  and  the  extreme 
apex  metallic  blue ;  breast  and  legs  black,  the  abdomen  and  the 
tarsi  more  or  less  fulvous. 

ffab.  Colombia.     (Collection  H.  Clavareau  and  my  own.) 

Closely  allied  to  0.  bipuncUUa  Chev.  {iTistdaris  Jac.),  but  the 
head  impimctate,  the  frontal  elevations  black,  not  flavous,  and  the 
elytra  extremely  finely  punctured,  the  posterior  band  broader, 
not  in  shape  of  a  round  spot. 

Oediontchis  suociNcrrA,  sp.  n. 

Black,  antennse  fulvous  ;  thorax  flavous,  with  an  seneous  short 
band  at  the  middle  of  the  anterior  margin ;  elytra  flavous,  a 
broad  transverse  band  at  the  base  and  another  below  the  middle 
black,  nearly  impunctate. 
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Length  6|  millim. 

Head  impunctate,  the  vertex  black,  the  clypeus  flavous,  frontal 
elevations  scarcely  indicated,  eyes  widely  separated,  labrum  and 
palpi  flavous;  antennae  fulvous,  the  first  joint  piceous  above, 
third  joint  shorter  than  the  fourth ;  thorax  strongly  tiunsverse, 
the  sides  strongly  rounded,  the  anterior  angles  very  prominent 
and  pointed,  the  lateral  sulci  narrow,  somewhat  interrupted 
anteriorly,  not  weU  separated  from  the  discoidal  portion,  the 
surface  impunctate,  flavous,  with  a  transverse  short  black  band 
at  the  middle  of  the  anterior  margin ;  elytra  with  nan-owly 
reflexed  margins,  extremely  minutely  punctured  when  seen 
under  a  strong  lens,  flavous,  with  two  broad  transverse  black 
bands,  one  at  the  base,  the  other  below  the  middle,  the  latter 
band  shoi-ter  than  the  basal  one  (in  a  longitudinal  sense),  neither 
band  extends  to  the  lateral  margins  and  the  flavous  space 
separating  them  is  narrow  and  perfectly  regular  in  shape  ;  below 
and  the  legs  black. 

Hob.  Bolivia. 

The  thoracic  spot  or  band  placed  at  the  middle  of  the  anterior 
margin  and  the  regular  shape  and  black  coloui*  of  the  elytral 
bands  distinguish  this  species,  of  which  I  know  only  a  single 
specimen. 

OEDIONYCHTg  WEISEI,  Sp.  n. 

Flavous,  the  base  of  the  head,  the  antennaa,  and  the  breast  and 
legs  black;  thorax  impunctate;  elytra  finely  and  closely  punctured, 
the  basal  margin  and  a  transverse  narrow  band  below  the  middle 
<lark  metallic  blue. 

Length  8  millim. 

Head  with  a  few  fine  punctures,  black,  the  clypeus  flavous;  eyes 
large,  the  diameter  of  each  as  wide  as  the  intermediate  space ; 
frontal  elevations  oblique,  strongly  raised,  bounded  by  a  deep 
fovea  behind ;  antennas  scarcely  extending  to  the  middle  of  the 
elytra,  black,  the  third  and  fourth  joints  equal ;  thorax  twice  as 
broad  as  long,  somewhat  narrowed  anteriorly,  the  lateral  margins 
strongly  rounded,  the  anterior  angles  distinctly  produced  into 
a  tooth,  the  sides  deeply  sulcate,  the  surface  impunctate,  except 
when  seen  under  a  very  strong  lens,  when  some  minute  punctures 
are  visible,  flavous ;  scutellum  black  ;  elytra  convex,  elongate,  but 
slightly  widened  at  the  middle,  very  finely  and  closely  punctui*ed, 
the  extreme  base  as  far  as  the  shoulders  and  a  narrow  band  below 
the  middle,  not  quite  extending  to  the  lateral  margins,  violaceous 
blue  ;  below  and  the  legs  black,  abdomen  fulvous. 

Hah,  Colombia. 

Much  larger  than  0,  colombiaiia ;  the  bands  of  the  el3rtra  blue, 
the  spot  near  the  scutellum  absent,  and  the  thorax  of  entirely 
different  shape ;  the  legs  black. 

Oedionychis  selecta,  sp.  n. 

Pale  fulvous ;  elytra  extremely  minutely  and  closely  punctured, 
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a  broad  transverse  band  at  the  base  and  another  below  the  middle, 
connected  at  the  suture,  metallic  green. 

Length  9  millim. 

Head  fulvous,  with  a  few  punctures  near  the  eyes,  the  clypeus 
with  a  strongly  raised,  central  carina,  eyes  large ;  antennae  long 
and  slender,  third  joint  shorter  than  the  fourth;  thorax  more 
than  twice  as  broad  as  long,  the  sides  strongly  rounded,  broadly 
flattened ;  the  disc  very  convex,  very  minutely  punctured  when 
seen  under  a  strong  lens,  fulvous ;  scutellum  broad,  fulvous ; 
elytra  convex,  scarcely  widened  at  the  middle,  with  a  shallow 
transverse  depression  below  the  base,  extremely  finely  punctured, 
the  punctures  of  different  sizes,  with  two  very  broad,  transverse, 
metallic  green  bands,  the  first  at  the  base  not  extending  to  the 
margins  but  nearly  to  the  middle,  the  second  band  immediately 
below  the  latter,  of  nearly  the  same  width  and  not  extending  to 
the  apex ;  these  bands  are  therefore  separated  by  a  narrow  trans- 
verse and  straight  band  of  the  ground-colour  which  does  not  quite 
extend  to  the  suture  and  rounded  at  its  inner  termination ; 
under  side  and  legs  fulvous. 

ffab,  Amazons. 

Of  more  parallel  shape  than  0,  cetiea,  and  distinguished  from 
that  and  other  similarly  marked  species  by  the  bright  metallic-green 
bands  of  the  elytra,  separated  at  the  middle  by  a  straight  narrow 
fulvous  band  which  does  not  extend  quite  to  the  suture;  in 
0.  bipartUa,  which  has  similarly  coloured  metallic  bands,  these  are 
divided  before  and  below  the  middle. 

Oedionychis  cardinalis,  sp.  n,  (Clark,  MS.). 

Piceous,  head  and  thorax  flavous,  the  lattor  narrowed  in  front ; 
elytra  microscopically  punctured,  flavous,  a  broad  transverse  band 
at  the  base  and  another  of  more  rounded  shape  below  the  middle, 
violaceous  blue. 

Length  10  millim. 

The  principal  differences  which  separate  this  species  from 
many  similarly  coloured  forms  are  to  be  found  in  the  large 
general  size,  anteriorly  narrowed  thorax,  and  the  shape  of  the 
elytral  bands;  the  eyes  ai*e  well  separated,  and  the  head  is 
sparingly  and  finely  punctured ;  the  frontal  elevations  and  the 
carina  are  proportionately  broad  ;  the  antennie  have  very  slender 
and  elongate  joints,  the  lower  three  are  fulvous,  the  rest  black 
(in  the  British  Museum  specimen,  named  by  Clark,  the  antenna; 
are  entirely  fulvous).  The  thorax  is  less  transverse  than  in  many 
other  species,  distinctly  narrowed  anteriorly,  with  strongly  rounded 
sides,  the  anterior  angles  are  blunt  above,  but  have  a  short  pro- 
jection below  the  margin  in  front  of  the  eyes ;  the  lateral  sulci 
are  rather  broad  and  shallow  ;  the  scutellum  is  flavous ;  the 
punctuation  of  the  elytra  can  only  be  seen  with  a  very  strong  lens ; 
of  the  blue  elyti*al  bands,  the  first  extends  nearly  to  the  middle 
and  has  its  posterior  margin  straight  or  nearly  so,  in  the  second 
band  the  anterior  and  posterior  margins  are  rounded,  so  that  the 
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flavous  portion  separating  both  bands  is  slightly  widened  at  the 
suture,  the  extreme  lateral  margins  and  a  small  triangular  space 
at  the  apex  are  of  the  ground-colour ;  the  under  side  and  legs 
are  dark  fulvous  or  piceous,  and  the  posterior  femora  have  the 
apex  broadly  stained  with  blackish.  0,  steinheUi  Jac.  is  a  much 
broader  insect  with  a  diflferently  shaped  thorax. 
Hob.  Amazons. 

Oedionychis  fulvotibialis,  sp.  n. 

Obscure  piceous  below,  the  clypeus,  antennae,  and  the  tibia? 
more  or  less  fulvous ;  thorax  flavous,  impunctate  ;  elytra  closely 
and  finely  punctured,  metallic  greenish,  the  lateral  margins  and  a 
narrow  transverse  band  at  the  middle  flavous. 

Length  5|  millim. 

Head  at  the  vertex  and  the  frontal  elevations  greenish, 
impunctate,  a  narrow  space  round  the  eyes  and  the  clypeus  and 
labrum  flavous,  frontal  elevations  subquadrate ;  eyes  large,  with  a 
rather  deep,  punctured  sulcus  near  the  inner  margins;  carina 
short  and  blunt ;  antennae  fulvous,  the  third  joint  slightly  shorter 
than  the  fourth  ;  thorax  strongly  transverse,  the  lateral  margins 
straight  at  the  base,  rounded  in  front,  the  sides  deeply  flattened, 
anterior  angles  not  prominent  but  thickened,  the  disc  impunctate, 
flavous ;  scutellum  black ;  elytra  slightly  widened  at  the  middle, 
very  finely  punctured  except  within  the  shoulders,  where  there  is 
a  short  row  of  deeper  punctures,  the  lateral  margins  and  a  narrow 
transverse  band  at  the  middle  flavous,  rest  of  the  surface  metallic 
dark  green,  this  colour  forming  two  subquadrate  patches  on  each 
elytron  which  extend  across  the  suture;  below  and  the  legs  piceous, 
the  apex  of  the  posterior  femora  and  the  tibiae  and  tarsi  more 
or  less  fulvous  ;  the  metatarsus  very  short. 

ffab,  Bob'via. 

A  rather  small  species,  and  at  once  distinguished  by  the  colour 
of  the  antennte  and  tibia?. 

Elytra  with  Icnigitudinal  haiids, 

Oedionychis  vittatipennis,  sp.  n. 

Bi-oad  and  elongate,  flavous;  apical  joints  of  the  antennae  black ; 
thorax  strongly  transverse,  impunctate ;  elytra  very  finely  and 
extremely  closely  punctured,  flavous,  the  suture,  a  subsutural 
and  a  submarginal  longitudinal  stripe,  connected  at  the  apex, 
ferrugineous. 

Length  10  millim. 

Head  impunctate,  flavous,  eyes  large,  frontal  elevations  strongly 
raised,  trigonate ;  antennae  filiform  and  slender,  black,  the  lower 
three  or  four  joints  testaceous,  third  and  fourth  joints  equal; 
thorax  twice  as  broad  as  long,  the  sides  roimded,  broadly  flattened, 
the  anterior  angles  produced  into  a  small  tooth,  the  surface 
impunctate,  flavous ;  elytra  with  very  close  and  fine  but  distinct 
punctuation,  the  suture  very  narrowly  and  two  longitudinal 
broader   stripes,   of    which    one    is    placed    near    the    suture. 
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the  other  near  the  margin,  reddish- fulvous,  these  stripes  are 
united  at  the  apex  but  do  not  extend  to  that  portion  of  the  elytra ; 
under  side  and  legs  pale  flavous. 

Hah,  Brazil. 

Of  this  large  species  three  specimens  are  contained  in  my 
collection.  Amongst  the  longitudinally  banded  species  described 
by  von  Harold  in  the  Berl.  ent.  Zeit.  1881,  there  is  none  which  can 
be  compared  in  size  with  this  species,  and  all  similarly  coloured 
forms  have  but  one  elytral  stripe  instead  of  two.  0,  tceniokUa 
Har.  has  the  eyes  widely  separated,  a  small  thorax,  and  narrow 
elytral  epipleune,  and  is  much  smaller. 

OEDiojnrcHis  adjuncta,  sp.  n.     (Plate  XV.  fig.  12.) 

Black ;  thorax  impunctate,  the  margins  flavous ;  elytiu  im- 
punctate,  a  subsutural  vitta,  the  lateral  margins,  and  a  short 
tmnsverse  band  near  the  apex,  connecting  the  stripes,  flavous. 

Length  5|  millim. 

Head  broad,  black,  closely  and  strongly  punctured  in  front  of 
the  eyes,  the  latter  small,  very  widely  separated  ;  antennse  very 
short,  the  joints  moniliform  ;  thorax  twice  as  broad  as  long,  the 
lateral  margins  strongly  thickened,  narrowly  sulcate  in  front,  the 
anterior  angles  thickened,  slightly  produced,  the  disc  impunctate, 
black,  all  the  margins  narrowly  flavous  ;  scutellum  black ;  elytra 
without  any  perceptible  punctuation,  black,  with  the  lateral 
margins  and  a  narrow  longitudinal  stripe  at  the  disc  flavous ;  this 
stripe  extends  from  the  middle  of  the  base  to  the  apex  and 
approaches  slightly  the  suture  below  the  middle,  near  the  apex  it 
is  connected  with  the  flavous  margin  by  another  oblique  transverse 
thin  stripe ;  below  and  the  legs  black. 

ffab,  Bolivia. 

Amongst  the  species  with  pale  longitudinal  stripes,  the  present 
one  seems  most  nearly  allied  to  0.  hetagi  Har.  in  colour  and 
pattern,  but  diflfei's  in  the  entirely  impimctate  thorax  and 
elytra. 

Oedionychis  doxckieri,  sp.  n. 

Elongate  and  parallel,  the  head  fulvous ;  antennse  and  breast 
more  or  less  black;  thorax  flavous,  impunctate;  elytra  finely 
punctured,  obscure  flavous,  a  sutural  and  a  discoidal  longitudinal 
band  black ;  legs  dark  fulvous. 

Length  7  miUim. 

Head  rugosely  punctured  above  the  eyes,  fulvous;  frontal 
elevations  strongly  raised,  broadly  trigonate ;  clypeus  short  and 
broadly  convex  between  the  antennae ;  the  latter  robust,  extending 
to  the  middle  of  the  elytra,  black,  the  bajsal  two  joints  piceous, 
third  and  fourth  equal,  the  terminal  joints  more  elongate ;  thorax 
rather  more  than  twice  as  broad  as  long,  not  or  scarcely  narrowed 
in  front,  the  sides  rounded,  with  a  well-marked  sulcus,  the 
anterior  angles  acute  but  not  produced,  the  disc  transversely 
grooved   near    the    base,   impunctate,   flavous,   rather    opaque 
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scutellum  black ;  elytra  of  elongate  shape,  minutely  and  obsoletely 
punctured,  flavous ;  the  suture  and  a  discoidal  longitudinal  stripe, 
both  abbreviated  near  the  apex,  black ;  under  side  obscure  blackish, 
the  legs  dark  fulvous,  the  tibiae  rather  darker,  prosternum  pale. 

Hah,  Tasco,  Mexico. 

Of  this  species,  one  of  the  most  elongated  of  the  genus,  I 
received  a  single  specimen  from  M.  Donclder  of  Pai*is ;  the 
elytral  sutural  stripe  is  of  narrower  shape  than  the  discoidal  one. 

Elytra  hhce  or  black,  xvithflavotia  lateral  and  apical  margins. 

Oedion^ychis  cinctipennis,  sp.  n. 

The  head,  breast,  and  legs  black ;  thorax  fulvous,  impunctate ; 
elytra  convex,  widened  posteriorly,  metallic  blue,  closely  and 
tlistinctly  punctured,  the  lateral  and  apical  margins  fulvous; 
abdomen  partly  flavous. 

Length  7  millim. 

Strongly  convex  and  widened  postenorly ;  the  head  black  with 
bluish  gloss,  with  a  few  punctures  near  the  eyes ;  antenna?  black, 
the  lower  three  joints  fulvous  below,  third  and  fourth  joints  equal ; 
thorax  with  the  lateral  margins  strongly  ix>unded  anteriorly,  the 
sides  broadly  flattened,  the  disc  convex,  impunctate,  fulvous ; 
scutellum  black ;  elytra  widened  below  the  middle,  with  a  short 
but  deep  depression  within  the  shoulders,  very  closely  and  rather 
strongly  punctured,  metallic  blue,  the  lateral  margins  naii*owly 
and  the  apex  rather  more  broadly  so,  fulvous ;  under  side  and  legs 
black,  the  sides  of  the  abdomen  more  or  less  fulvous  or  flavous. 

Hah,  Peru. 

From  other  similarly  coloured  species,  the  present  one  is  dis- 
tinguished by  the  posteriorly  widened  shape  and  the  distinct  and 
close  punctuation  of  the  elytra ;  the  latter  have  in  some  specimens 
a  very  small  fulvous  spot  placed  near  the  suture  at  the  middle, 
the  fulvous  margin  widens  slightly  and  gradually  near  the  apex, 
the  latter  part  is  also  entire,  not  serrulate  as  in  0.  sagtilaia 
Erichs. 

Oedionychis  pallidicincta,  sp.  n. 

Obscure  piceous  below,  the  thorax  and  legs  flavous ;  tibiie  and 
tarsi  and  the  apex  of  the  posterior  femoi-a  black ;  thorax  impunc- 
tate ;  elytra  black,  entirely  impunctate,  the  extreme  lateral  and 
the  apical  margins  more  broadly,  flavous. 

Length  5j|  millim. 

Of  rather  flattened  shape ;  the  head  neai'ly  black,  impunctate, 
deeply  transversely  grooved  between  the  eyes,  the  latter  very 
large,  frontal  elevations  broad,  transverse ;  antennae  rather 
robust,  black,  the  lower  two  joints  and  the  last  one  fulvous, 
third  and  fourth  joints  equal ;  thorax  twice  as  broad  as  long,  the 
sides  rather  rounded,  deeply  sulcate,  with  strongly  reflexed  and 
thickened  margins,  the  anterior  angles  not  produced,  the  surface 
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iuipuiictate,  flavous ;  scutellum  black ;  elytra  shining,  black  or 
nearly  so,  impunctate,  the  extreme  lateral  margins  and  epipleurse 
and  the  apex  more  broadly  flavous ;  femora  flavous ;  the  under  side, 
tibiap  and  tarsi  piceous,  the  apex  of  the  posterior  femora  black. 

Hah.  Espirito  Santo,  Brazil. 

A  rather  small  species,  not  diflScult  to  distinguish,  of  which  I 
possess  two  specimens. 

Oedionychis  8EMIFOVEOLATA,  sp.  n.     (Plate  XV.  fig.  5.) 

Black,  the  thorax  and  abdomen  flavous ;  elytra  dark  purplish, 
the  disc  with  longitudinal  rows  of  elongate  foveae,  the  sides 
nanx>wly  and  the  apex  broadly  flavous. 

I-iength  9  millim. 

Head  black,  impunctate,  frontal  elevations  rather  broad ; 
carina  acute,  black,  clypeus  flavous  at  the  sides ;  antennae  black, 
the  basal  joint  flavous  below,  third  joint  shorter  than  the  fourth  ; 
thorax  more  than  twice  as  broad  as  long,  narrowed  anteriorly,  the 
sides  rounded,  with  a  broad,  flattened  margin,  the  anterior  angles 
produced  into  a  tooth,  the  surface  convex,  impunctate ;  scutellum 
black  ;  elyti-a  dark  metallic  purplish,  margined  at  the  sides  and 
apex  with  flavous,  at  the  first  named  place  narrowly  so,  at  the 
latter  suddenly  widened  into  a  broad  band  the  anterior  edge  of . 
which  is  quite  straight,  the  disc  impressed  with  distant,  elongate 
and  pai-tly  round  greenish  foveae,  which  are  placed  in  rows, 
interstices  entirely  impunctate ;  under  side  and  legs  black,  abdomen 
flavous. 

Hah,  Venezuela. 

Closely  allied  to  0,  poroaa  Baly,  but  the  elytra  of  diflTerent 
sculpture,  the  foveae  isolated  and  placed  in  rows,  and  the  abdomen 
flavous.     A  single  specimen  is  contained  in  my  collection. 

In  Duvivier's  Catelogue  0.  porosa  Baly  is  given  as  a  synonym 
of  0,  variolosa  Harold,  but  this  requires  confirmation,  since  the 
size  of  Baly*8  species  is  from  3^-4  millim.,  while  Harold  gives 
1 1  millim  as  the  length ;  Duvivier,  moreover,  has  only  given  a 
short  diagnosis,  which  in  these  closely  allied  and  numerous  groups 
of  insects  is  quite  useless. 

Oedionychis  pretiosa  Baly. 

The  locality  of  this  specias  as  given  by  the  author  is  Brazil,  not 
Siam  as  stated  in  Duvivier's  Catalogue,  1885. 

Oedionychis  cubana  Harold. 

Coleopter.  Hefte,  xiii.  p.  90 :  Cuba. 

This  species  is  not  mentioned  in  any  of  the  Catalogues. 

Oedionychis  flavomarginata,  sp.  n.     (Plate  XV.  fig.  9.) 

Black,  thorax  impunctate,  the  sides  broadly  flavous  ;  elytra 
convex,  finely  and  closely  punctured,  black,  the  lateral  margins 
narrowly  and  the  apex  more  broadly  flavous. 

Length  6-7  millim. 
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Head  with  some  punctui'es  at  the  vertex,  black,  the  eyes  more 
or  less  margined  with  flavous  within  and  with  some  distinct 
punctures ;  antennse  not  extending  to  the  middle  of  the  elytra, 
black,  third  and  fourth  joints  equal ;  thorax  scarcely  twice  as 
broad  as  long,  the  lateral  margins  straight  at  the  base,  rounded  in 
front,  the  anterior  angles  produced  into  a  tooth,  the  sides  broadly 
flattened,  flavous,  the  middle  of  the  disc  in  shape  of  an  anteriorly 
narrowed  broad  band,  black,  impunctate ;  elytra  rather  broad, 
very  closely  and  finely  but  distinctly  punctured,  black,  the  lateral 
margins  narrowly  flavous,  this  colour  widened  at  the  apex  into  a 
spot  which  does  not  quite  extend  to  the  suture ;  under  side  and  l^s 
black  or  piceous. 

Uah,  Espirito  Santo,  Brazil. 

Distinct  in  its  coloration  from  any  other  species  of  the  genus 
known  to  me ;  two  specimens  are  before  me. 

ElyPra  pale,  toith  smaU  black  spots, 

Oedionychis  bipuncttulata,  sp.  n. 

Testaceous  above,  the  under  side  and  legs  darker  ;  thorax 
impunctate,  with  broadly  flattened  sides;  scutellum  piceous; 
el3rtra  very  finely  and  closely  punctured,  each  with  a  small  black 
spot  below  the  middle. 

Length  6  millim. 

Vertex  of  the  head  stained  with  piceous,  with  a  central  groove 
and  bilobed  in  front,  frontal  tubercles  short  and  broad ;  clypeus 
convex  ;  antennae  with  the  lower  three  joints  flavous,  the  follow- 
ing four  black,  the  rest  wanting  ;  thorax  strongly  transverse,  of 
very  even  width,  the  ^ddes  straight  at  the  base,  rounded  anteriorly, 
broadly  flattened,  anterior  angles  thickened,  oblique  but  scarcely 
produced  outwards,  the  disc  impunctate,  testaceous,  obsoletely 
depressed  in  front  of  the  scutellum,  the  latter  triangular,  nearly 
black ;  elytra  strongly  convex,  nearly  parallel,  with  a  short  row  of 
deeper  punctures  within  the  shoulders,  the  rest  very  finely  and 
closely  punctured,  below  the  middle  a  small  black  spot  is  placed, 
halfway  between  the  lateral  and  sutural  margins ;  under  side  and 
femora  fulvous ;  prostemum  narrowly  elongate,  rather  convex. 

Ilcth,  Prov.  Tucuraan,  Argentine  Rep.  {C,  Bruch). 

In  the  markings  of  the  elytra  and  general  coloration  this  species 
resembles  0,  complancUa  Suflf.,  from  Cuba,  but  the  latter  is  smaller, 
much  more  depressed  in  shape,  and  has  impunctate  elytra. 

Oedionychis  triloba,  sp.  n. 

Elongate,  testaceous ;  head  and  thorax  impunctate,  the  lattei* 
with  two  trilobed  black  spots ;  elytra  not  perceptibly  punctured, 
each  elytron  with  three  black  spots,  two  at  the  Imse  and  one  at  the 
middle,  the  extreme  sutural  margins  from  the  middle  to  the  apex 
black. 

Length  6  millim. 
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Head  impunctate,  frontal  elevations  broad,  well  marked,  carina 
very  convex  and  prominent,  eyes  very  large ;  thorax  twice  as 
brcMul  as  long,  the  sides  broadly  flattened,  the  lateral  margins 
rather  rounded  near  the  base,  gradually  narrowed  anteriorly, 
anterior  angles  produced  into  a  small  tooth,  the  surface  impunctate, 
with  a  transverse  depression  at  the  sides  near  the  base,  testaceous, 
the  sides  with  a  trilobate  black  spot,  the  middle  lobe  pointed 
upwards ;  el3iira  nearly  parallel,  with  a  feeble  depression  below  the 
base,  impunctate,  a  round  black  spot  on  the  shoulders,  another 
near  the  scutellum,  and  a  third  spot  of  transverse  shape  at  the 
middle,  as  weU  as  the  sutural  margins  from  below  the  base  to  the 
apex,  black ;  under  side  and  legs  testaceous. 

Hah,  Peru. 

I  know  only  a  single  specimen  of  this  species  and  am  not  a^vare 
therefore  if  the  markings  of  the  elytra  are  subject  to  variation, 
which  is  probably  the  case.  The  species  has  the  frontal  carina, 
however,  much  more  strongly  raised  than  most  of  its  allies,  the 
elytral  spots  are  comparatively  large  and  deep  black ;  this  and 
the  similarly  coloured  suture  will  assist  in  the  recognition  of  the 
species. 

Oedionychis  basinotata,  sp.  n.     (Plate  XV.  fig.  4.) 

Piceous,  the  base  of  the  head  and  a  transverse  band  at  the 
thoi*ax  bluish-black ;  elytra  strongly  and  closely  punctiu«d,  with 
four  black  spots,  placed  obliquely  at  the  base  in  a  semicrescent. 

Length  6  millim. 

Head  strongly  punctured  near  the  eyes,  fidvous,  the  vertex 
bluish-black,  frontal  elevations  robust,  oblique,  carina  short  and 
broad  ;  eyes  large,  each  as  broad  as  the  dividing  space ;  antennae 
scarcely  extending  to  the  middle  of  the  elytra,  black,  the  lower 
three  joints  more  or  less  flavous  below,  third  joint  thinner  but  as 
long  as  the  fourth ;  thorax  twice  as  broad  as  long,  the  lateral 
margins  straight  at  the  base,  rounded  anteriorly,  the  anterior 
angles  produced  into  a  strong  tooth,  the  sides  deeply  sidcate  and 
flattened,  surface  with  a  few  minute  punctures,  the  entire  disc 
bluish -black,  the  margins  fulvous ;  scutellum  black ;  elytra  not 
depressed  below  the  base  and  scarcely  so  within  the  shoulders, 
closely  and  strongly  punctured,  each  with  two  bluish-black  spots 
at  the  base  placed  transversely,  the  outer  one  transverse,  the 
inner  of  more  elongate  shape ;  below  and  the  legs  nearly  black ; 
metastemum  raised  anteriorly. 

Hah,  Paraguay. 

This  beetle  differs  in  the  markings  of  the  elytm  from  any  other 
described  species. 

Oedionychis  maculatissima,  sp.  n. 

Ovate,  convex,  dark  fulvous  below,  vertex  of  head  piceous ; 
antennae  and  thorax  fulvous,  the  latter  with  two  transverse,  black 
spots ;  elytra  rather  strongly  punctured,  pale  fulvous,  with  ten 
spots  each  (3.3.2.2). 
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Var,  Tliorax  without  spots ;    elytra  greenish-black,  the  sideB 
and  apex  rather  broadly  fulvous. 

Length  6  millim. 

Of  rather  short,  broadly  ovate  and  convex  shape,  the  head  with 
a  few  punctures  near  the  eyes,  the  latter  large,  each  as  wide  as  the 
intermediate  space,  the  vertex  piceous,  lower  portion  fulvoiis, 
frontal  tubercles  narrowly  transverse ;  antennae  extending  to  the 
middle  of  the  elytra,  fulvous,  the  third  and  fourth  joints  very  nearly 
equal,  following  joints  rather  stout  and  not  longer  than  the  fourth  ; 
thorax  more  than  twice  as  broad  as  long,  of  equal  width,  the  sides 
rounded  anteriorly,  straight  at  the  base,  anterior  angles  prominent 
with  a  small  tooth,  lateral  sulci  deep  and   broad,  the  surface 
impunctate,  fulvous,  with  a  short  transverse  black  band  or  spot  at 
each  side  ;  elytra  narrowly  margined,  rather  strongly  punctured, 
fulvous,  each  with  ten  black  spots,  of  which  three  are  placed 
transversely  at  the  base,  three  below  these  before  the  middle,  two 
larger  ones  nearly  connected  below  the  middle,  and  two  others  well 
sepamted  near  the  apex,  there  is  also  another  obscure  spot  placed 
at  the  apex  on  the  suture ;  under  side  and  legs  dark  fulvous ; 
metatarsus  of  posterior  legs  very  short,  claw- joint  strongly  swollen. 

Hah,  Bolivia. 

I  cannot  identify  this  species  with  O.fenestrata  Har.,  to  which 
it  is  no  doubt  closely  allied.  Von  Harold,  who  gives  no  details  in 
regard  to  the  shape  of  the  thorax,  descril>€S  his  species  as  having 
black  antennae  and  under  side,  as  well  as  similarly  coloured  legs 
and  the  elytra  with  9  spots  only ;  the  thorax  also  is  said  to  have  a 
single  band,  not  tw^o  spots,  and  the  third  joint  of  the  antennae  to-be 
distinctly  shorter  than  the  fourth :  none  of  these  details  applies 
to  the  present  insect.  The  variety,  which  at  first  sight  entirely 
differs  in  coloration,  agrees  in  every  structural  detail  and  also  in 
the  colour  of  the  antennae  and  under  side ;  there  is  also  a  widening 
of  the  fulvous  band  at  the  sides  corresponding  with  the  fulvous 
space  which  separates  the  spots  as  in  the  type,  and  the  greenish - 
black  colour  likewise  is  the  same  in  the  spotted  form,  although 
which  of  the  two  may  be  looked  upon  as  the  type  is  optional. 

Oedionvchis  duodecimxotata  (Clark,  MS.),  sp.  n.   (Plate  XIY. 

fig.  11.) 

Testaceous,  the  terminal  joints  of  the  antennae  black ;  the  hea<l 
and  thorax  with  two  black  spots,  closely  punctured  ;  elytra  very 
closely  and  strongly  punctured,  the  basal  margin  and  five  spots  on 
each  elytron  black  ;  under  side  black,  legs  testaceous. 

Length  10  millim. 

Head  with  a  few  deep  punctures,  flavous,  shining,  the  vertex 
with  two  black  spots,  frontal  tubercles  bounded  behind  by  a  deep 
groove,  labrum  black ;  antennae  slender,  testaceous,  the  terminal 
six  joints  black ;  thorax  with  strongly  produced  anterior  angles, 
the  lateral  margins  feebly  i-ounded,  the  disc  broadly  flattened  at 
the  sides,  closely  and  distinctly  puncture<l,  testaceous,  with  a  large 
black  spot  at  each  side ;  scutellum  black ;  elytra  very  bix)ad  and 
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rather  flattened,  evenly,  cloBely,  and  strongly  punetured,  the  basal 
margin  very  narrowly  and  five  spots  on  each  eljrtron  bkok :  of 
these,  one  of  transverse  shape  is  placed  before  the  middle,  two 
obliquely  below  the  middle,  and  two  others  near  the  apical  margin ; 
breast  and  abdomen  black,  the  last  segment  and  the  legs  testaceous, 
the  posterior  femora  with  a  black  spot  at  the  apex. 

Hob.  Brazil. 

Allied  to  0,  nigromacuUUa  Sturm,  but  differing  in  the  black 
basal  elytral  margin  and  the  different  position  of  the  spots,  also 
in  the  colour  of  the  antenna. 

OEDIOXTCniS  PEBSIMILIS,  sp.  n. 

Elongate,  testaceous;  thorax  impunctate,  the  anterior  angles 
mucronate;  soutellum  black;  elytra  not  perceptibly  punctured, 
with  five  black  small  spots  on  each  (1.2.1.1). 

Length  6  millim. 

Head  impunctate,  the  eyes  rather  widely  separated,  frontal 
tubercles  broadly  subquadnite,  carina  short  and  rather  blunt ; 
antennsB  scarcely  reaching  to  the  middle  of  the  el3rtra,  testaceous, 
the  third  and  following  joints  nearly  equal ;  thorax  more  than 
twice  as  broad  as  long,  the  sides  rounded,  the  anterior  angles 
slightly  produced  outwards  into  a  small  tooth,  the  lateral  sulci 
deep,  the  surface  impimctate,  obeoletely  depressed  in  front  of  the 
scutellum,  the  latter  black  ;  elytra  obscure  testaceous,  each  with 
five  small  black  spots,  of  which  one  is  placed  on  the  shoulders,  two 
befoi*e  the  middle  obliquely,  the  inner  one  near  the  suture,  the 
fourth  spot  below  the  middle  near  the  lateral  margin,  and  the  fifth 
below  the  sutural  spot  at  some  distance  from  the  apex ;  under  side 
and  legs  testaceous,  the  posterior  femora  with  a  black  spot  at  the 
upper  edge. 

Hah,  Chilpancingo,  Mexico. 

Of  more  elongate  shape  than  0.  IS-mactUatay  and  with  five 
spots  on  each  elytron,  the  spots  small  and  placed  rather  differently. 
Both  specimens  before  me  are  of  a  very  dull  obscure  testaceous 
colour  in  regard  to  the  elytra,  but  this  may  be  due  to  discoloration. 
0.  atrogtUtata  Jac.,  from  the  same  locality,  is  a  closely  allied  species, 
but  it  differs  in  the  shape  of  the  thorax,  as  well  as  in  the  position 
of  the  elytral  basal  spots  and  their  number. 

Oedioktchis  subdtlatata,  sp.  n. 

Ovate,  medially  widened,  black;  head  and  antennae  piceous; 
thorax  pale  testaceous  or  whitish,  narrowed  anteriorly,  impunctate ; 
elytra  broadly  margined,  impunctate,  testaceous,  an  obscure  trans- 
verse band  at  the  base,  with  two  black  spots  and  another  below  the 
middle  with  another  larger  spot,  obscure  fulvous. 

Length  6-7  millim. 

Head  impunctate,  the  vertex  black  or  piceous,  frontal  elevations 
narrowly  transverse,  eyes  rather  large ;  antennae  piceous  or  dark 
fulvous,  the  third  and  fourth  joints  equal ;  thorax  with  distinctly 
rounded  sides,  gradually  narrowed  anteriorly,  the  angles  rather 
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strongly  produced,  the  sides  broadly  sulcate,  the  surface  im- 
punctate,  whitish-testaceous ;  scutellum  black ;  elytra  widened 
towards  the  middle,  rather  broadly  margined,  especially  so  at 
their  greatest  width,  not  perceptibly  punctured,  with  two  broad, 
transverse,  sometimes  very  obscure  dark  bands--one  at  the  base, 
containing  two  black  spots,  of  which  one  is  placed  on  the  shoulders, 
the  other  near  the  scutellum,  the  second  band  below  the  middle, 

thin  which  a  single  larger  subtriangular  black  spot  is  placed ; 

der  side  and  legs  black ;  metatarsus  of  the  posterior  legs  rather 
shorter  than  the  following  two  joints  together ;  claw-joint  strongly 
swollen. 

Hah,  Bolivia. 

The  ground-colour  of  the  elytra  is  but  little  lighter  than  the 
bands,  except  when  these  are  well  marked :  in  this  case  there  is 
only  the  single  spot  visible  near  the  scutellum — that  is,  in  a 
specimen  before  me ;  in  the  others  the  black  spots  are  well  marked, 
but  the  bands  are  obscure. 

Oedionychis  atropunctata,  sp.  n. 

Testaceous,  the  breast  more  or  less  black  ;  thorax  impunctate, 
the  sides  broadly  flattened  ;  elytra  finely  and  closely  punctured, 
each  with  five  black  spots  (2.1.2). 

Length  5-6  miUim. 

Head  impunctate,  with  a  deep  triangular  fovea  between  the 
eyes,  the  latter  large,  rather  closely  approached ;  frontal  elevations 
contiguous,  distinct;  antennsB  flavous,  the  6th,  7th,  and  8th 
joints  more  or  less  piceous,  3rd  and  4th  joints  equal;  thorax 
with  broadly  flattened  sides,  the  lateral  margins  rather  evenly 
rounded,  the  posterior  angles  produced  into  a  small  tooth,  the 
surface  impunctate ;  elytra  with  rather  broadly  flattened  mai^gins, 
finely  but  distinctly  and  closely  punctured ;  a  spot  on  the  shoulders, 
one  near  the  scutellum,  a  third  at  the  middle,  and  two  others 
placed  transversely  near  the  apex,  black ;  under  side  (the  black 
breast  excepted)  and  the  legs  testaceous ;  last  abdominal  segment 
of  the  male  rather  deeply  sinuate  at  each  side. 

Hah,  Brazil. 

The  number  and  position  of  the  elytral  spots  distinguish  this 
species,  of  which  I  received  a  specimen  from  Mr.  C.  Bruch,  of  the 
La  Plata  Museum ;  two  others  I  subsequently  obtained  from 
M.  Clavareau,  who  likewise  got  them  from  the  same  gentleman, 
without  indication  of  a  more  exact  locality. 

Oedionychis  aboentinensis,  sp.  n. 

Black;  above  testaceous,  the  apical  joints  of  the  antennse 
fuscous,  the  knees  and  the  tarsi  black ;  thorax  impunctate ;  elytra 
finely  punctured,  somewhat  fiattened,  each  el3rtron  with  six  small 
black  spots  (2.2.2)  placed  transversely,  the  last  two  pairs  oblique. 

Length  4|-5  miUim. 
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Head  entirely  impiinctate,  broad,  the  eyes  small  and  round; 
frontal  elevations  strongly  raised,  subquadmte ;  labrum  piceous ; 
antennae  long  and  slender,  the  lower  four  joints  pale,  the  others 
piceous,  third  and  fourth  joints  elongate,  equal,  terminal  joints 
shorter,  robust  and  thickened;  thorax  about  twice  as  broad 
as  long,  the  sides  broadly  flattened,  posterior  margin  perfectly 
straight,  the  surface  impunctate,  testaceous;  elytra  finely  and 
closely  punctured — of  the  spots,  two  are  placed  transversely  at  the 
base,  one  on  the  shoulders,  the  other  near  the  scutellum,  two  at 
the  middle,  with  the  outer  one  lower  than  the  other,  and  two  of 
exactly  similar  position  near  the  apex ;  breast  and  abdomen,  as 
well  as  the  knees  of  all  the  legs  and  the  tarsi,  black;  claws 
strongly  swollen. 

Hah,  Buenos  Ayres. 

This  is  another  of  the  small  black-spotted  species,  of  which 
I  received  two  specimens  from  Mr.  C.  Bruch,  of  the  La  Plata 
Museum  ;  the  position  and  number  of  the  spots  and  the  colour  of 
the  legs  separate  the  species  from  0.  atropurictata  and  others. 

Obdionychis  nigropunctata,  sp.  n. 

Black,  the  sides  of  the  thorax  broadly  testaceous,  the  surface 
impunctate;  elytra  extremely  minutely  punctured,  testaceous, 
the  sutural  margins,  three  small  spots  at  the  base,  a  spot  near  the 
suture  at  the  middle,  and  another  below  the  latter,  of  each 
elytron  black. 

Length  7  millim. 

Of  posteriorly  slightly  widened  shape ;  the  head  with  a  few 
punctures  at  the  vertex,  the  latter  black ;  the  space  in  front 
of  the  eyes  testaceous,  these  widely  separated ;  frontal  ele- 
vations indistinct;  clypeus  triangularly  pointed  between  the 
antennae ;  labrum  obscure  testaceous ;  antennae  extending  just 
below  the  base  of  the  elytra,  black,  the  third  joint  slightly  shorter 
than  the  fourth,  this  and  the  following  joints  robust  and  propor- 
tionately short,  subquadrately  cylindrical ;  thorax  twice  as  broad 
as  long,  the  lateral  margins  strongly  rounded,  the  anterior  angles 
produced  forwards,  the  sides  broadly  sulcate,  the  disc  impunctate, 
black,  in  shape  of  a  transverse  irregular  band,  the  sides  broadly 
testaceous  ;  scutellum  black  ;  elytra  extremely  minutely  and 
closely  punctured,  testaceous,  with  three  small  black  spots  placed 
on  the  basal  margin  (one  at  the  shoulders  and  two  at  the  middle) 
and  another  larger  subsutural  spot  immediately  before,  as  well  as 
a  smaller  one  below,  the  middle  of  each  elytron ;  besides  these 
spots,  the  disc  is  stained  with  irregular  fuscous  patches,  which 
are  specially  pronounced  near  the  suture ;  under  side  and  legs 
black. 

Hah,  Bolivia. 

A  rather  peculiarly  marked  species,  of  which  I  know  only  a 
single  specimen.  The  elytral  fuscous  patches  are  probably  due  to 
discoloration. 

31» 
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Oeoiontohis  torquata,  sp.  n. 

Testaceous,  the  terminal  joints  of  tbe  antennas  and  the  breast 
piceous ;  head  strongly  punctured ;  thorax  impunctate ;  elytra 
distinctly  punctured,  with  three  small  black  spots,  two  at  the  base 
and  one  at  the  middle  of  each  elytron. 

Length  6  millim. 

Rather  flattened  above,  the  head  very  strongly  and  deeply 
punctured ;  frontal  elevations  transverse,  strongly  raised,  nearly 
contiguous ;  carina  short  and  rather  broad ;  antennae  testaceous, 
the  terminal  joints  more  or  less  piceous,  third  and  fourth  joints 
equal,  apical  joints  shorter ;  thorax  twice  as  broad  as  long,  the 
sides  rounded  and  broadly  flattened,  anterior  angles  not  produced 
outwards,  the  surface  impunctate,  obsoletely  transversely  grooved 
at  each  side  near  the  base ;  elytra  slightly  widened  tow£^^  the 
middle,  very  closely  and  distinctly  punctured  at  the  base,  rather 
more  finely  so  below  the  middle,  the  spots  placed  as  in  0.  hume- 
raUa  Fab.,  one  at  the  shoulders,  one  near  tiie  scutellum,  and  the 
third  of  oblique  shape  at  the  middle ;  the  breast  nearly  black ; 
legs  testaceous,  as  well  as  the  abdomen. 

Hah.  Brazil. 

I  must  separate  this  species  from  0.  hvmeralia  Fab.,  0,  ^-pimckUa 
Schauf .,  and  several  others  with  nearly  similar  el3rtral  markings,  on 
account  of  the  strongly  punctured  head  and  the  black  breast ;  the 
eyes  are  moderately  large  and  widely  separated. 

Oediontchis  deooba,  sp.  n. 

Narrow  and  subdepressed,  testaceous ;  antennse  black,  the  basal 
and  the  terminal  threia  joints  pale ;  thorax  impunctate,  the  anterior 
and  posterior  margins  fuscous  at  the  middle ;  elyti-a  nearly  im- 
punctate, each  with  two  basal  elongate  spots,  a  transverse  band  at 
the  middle,  and  another  spot  near  the  apex,  fuscous. 

Length  5-6  millim. 

Head  impunctate,  testaceous  or  pale  fuscous ;  eyes  very  large ; 
frontal  tubercles  trigonate,  nearly  joined;  antennae  scarcely 
extending  to  the  middle  of  the  elytra,  black,  the  basal  joint 
testaceous,  the  terminal  three  joints  obscure  flavous,  third  and 
following  joints  equal ;  thorax  flattened,  rather  moi*e  than  twice  as 
broad  as  long,  the  sides  rounded,  broadly  flattened,  the  base  (in 
one  specimen)  with  an  obsolete  transverse  groove,  the  disc  im- 
punctate, testaceous,  the  anterior  and  posterior  margins  fuscous  at 
the  middle,  anterior  angles  acute  but  scarcely  produced  ;  elytra 
not  perceptibly  punctured,  testaceous,  with  four  fuscous  or  piceous 
marks — an  elongate  one  on  the  humeral  callus,  a  rounded  spot  near 
the  scutellum,  a  short  transverse  band  at  the  middle,  and  another 
larger  rounded  spot  near  the  apex ;  under  side  and  legs  testaceous. 

Hob.  Amazons ;  also  Peru. 

I  may  add  that  the  suture  of  the  elytra  is  sometimes  also 
narrowly  marked  with  fuscous,  and  that  the  central  band  has 
a  short  and  naii-ow  stripe  attached  to  its  outer  end,  pointing 
downwards. 
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Elytra  otherwise  marked, 

Oedionychis  bicolorata,  sp.  n. 

Testaceous;  the  head,  antennae,  breast,  and  the  legs  black; 
thorax  impunctate,  the  anterior  angles  produced ;  elyti'a  extremely 
minutely  punctured,  the  anterior  two-thirds  metallic  greenish- 
seneous,  the  rest  testaceous. 

Length  7  millim. 

Head  with  some  fine  punctures  at  the  vertex,  the  frontal 
elevations  pyrif  orm  ;  clypeus  flavous,  strongly  transversely  raised ; 
antennae  black,  the  basal  joint  elongate,  strongly  widened  ante- 
riorly, third  joint  shorter  than  the  fourth  ;  thorax  rather  strongly 
narrowed  anteriorly,  the  sides  nearly  straight,  the  anterior  angles 
much  produced  and  pointed,  the  sides  broadly  flattened,  the  surface 
impunctAte,  testaceous;  scutellum  black;  elytra  very  feebly  de- 
pressed below  the  base,  very  minutely  and  closely  punctured,  the 
anterior  portion  to  below  the  middle  metallic  greenish,  this  colour 
not  quite  extending  to  the  lateral  margins  and  divided  by  a  straight 
line  from  the  apical  testaceous  portion  ;  the  breast  and  legs  black ; 
the  abdomen  testaceous. 

ffab.  Bancs,  Ecuador. 

This  is  a  peculiarly  marked  species,  of  which  I  know  only  a 
single  specimen.  The  thorax  has  the  sides  less  rounded  than 
is  usually  the  case  and  the  angles  much  produced ;  these  differ- 
ences distinguish  the  species  from  0.  bolivianus  Jac,  previously 
described,  which  must  find  its  place  in  Aaphasra,  as  the  metatarsus 
of  the  hind  legs  is  decidedly  elongate ;  otherwise  the  coloration  of 
the  elytra  nearly  resembles  that  of  the  present  species,  except  that 
the  metallic  colour  of  the  latter  occupies  only  the  anterior  half  of 
the  elytra. 

Oedioxychis  niqrobasalis,  sp.  n. 

Testaceous,  the  intermediate  joints  of  the  antennae  black ;  thorax 
impunctate ;  elytra  very  finely  punctured,  a  transverse  band  at  the 
base  and  another  one  near  the  apex  fulvous,  the  extreme  baisal 
margin  black. 

Length  7-8  millim. 

Head  impunctate,  testaceous  or  pale  fulvous ;  eyes  very  large, 
i-ather  closely  approached ;  antennae  with  the  four  basal  and  the 
two  apical  joints  testaceous,  the  others  black,  third  and  fourth 
joints  equal ;  thorax  with  very  broadly  flattened  sides,  the  lateral 
margins  rounded,  the  anterior  angles  produced  outwards  into 
a  small  tooth,  the  surface  entirely  impunctate,  testaceous;  scu- 
tellum blackish  at  the  base ;  elytra  testaceous,  with  a  transverse 
fulvous  band  at  the  base ;  this  band  is  concave  at  its  posterior 
edge  and  extends  generally  downwards  in  a  narrow  stripe  along 
the  suture,  where  it  is  connected  with  another  broad  transverse 
band  near  the  apex,  neither  of  them  extends  to  the  lateral  margins, 
and  the  posterior  band  is  sometimes  reduced  to  a  round  spot; 
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under  side  and  legs  testaceous ;  the  extreme  basal  margin  of  the 
elytra  black. 

Hah.  Rio  Janeiro. 

This  species  is  principally  distinguished  by  the  narrow  black 
base  of  the  elytra,  which  extends  to  the  shoulders  and  limits  the 
fulvous  band  anteriorly.  The  colour  of  the  antennae  will  further 
assist  in  the  recognition  of  the  insect. 

Oedionychis  peominula,  sp.  n.    (Plate  XV.  fig.  1.) 

Ovately  widened  posteriorly,  black,  the  apical  two  joints  of  the 
antennae  fulvous ;  thorax  impunctate,  narrowed  anteriorly ;  el^i;ra 
finely  punctured,  pale  fulvous,  the  apical  third  portion  black. 

Length  6  millim. 

Head  impunctate,  with  the  exception  of  a  single  puncture  neai* 
the  eyes,  black ;  the  eyes  are  very  large  and  prominent ;  frontal  ele- 
vations strongly  i^ised,  rather  broad ;  antennae  long  and  slender, 
black,  the  apical  two  joints  fulvous,  third  joint  shorter  than  the 
fourth  ;  thorax  twice  as  broad  as  long,  the  lateral  margins  rounded, 
the  anterior  angles  thickened  and  produced  into  a  small  tooth,  the 
sides  broadly  sulcate,  the  sulcus  connected  at  the  base  with  another 
shallow  transverse  groove  extending  across  the  disc  and  close  to 
the  basal  margin,  the  rest  of  the  siu*face  impunctate,  black,  very 
shining ;  scutellum  black ;  elytra  widened  towards  the  middle, 
rather  broadly  margined,  minutely  and  closely  punctured,  the 
anterior  two- thirds  fiavous,  the  rest  black ;  under  side  and  legs 
black ;  metatarsus  short,  claw-joint  strongly  swollen  ;  prostemum 
deeply  longitudinally  sulcate. 

Hah,  Peru. 

Distinguished  by  the  black  head,  thorax,  and  imder  side,  and  the 
short  and  posteriorly  rather  widened  shape  of  the  el}iira. 


EXPLANATION  OF  THE  PLATES. 

Plate  XIV. 

Fig.  1.  Homophotta  angnttoUnsata,  Fig.  7.  Asphtra  gontUata,  p.  4(4. 

p.  691.  8.  A,  tetsellata,  p.  416. 

2.  H.  peruviana^  p.  399.  9.  A,  divisa,  p.  418. 

8.  H.  arffut,  p.  691.  10.  A.  tarsata,  p.  402. 

4.  A»ph€tra  ctlbicincta^  p.  409.  |  11.  Oedianychis  duodeeimnotatOy 

6.  A,  nitidisnma,  p.  416.  .  p.  464. 

6.  A,  eUgantula,  p.  412.  |  12.  O.  regiiMy  p.  444. 

Platb  XV. 

Fig.  1.  OedianychU  prominnla,  p.  460.  Fig.  8.  OedionjfckU     hithinotata, 

2.  O.  centromacnlata,  p.  431.  p.  428. 

8.  O.  ejrclatHatioHiSj  p.43Q,  9.  O.JUtvomarginata,^.  461. 

4.  O.  basinotatay  p.  463.  10.  O.  oeellntOy  p.  434. 

6.  O.  aemifoveolatay  p.  461.  11.  O.  illustruy  p.  440. 

6.  O.  interrupio-vittatay  p.  436.  12.  O.  adjunctay  p.  449. 

7.  O.  arcuatofaiciatay  p.  431. 
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7.  Some  Additions  to  the  Knowledge  of  the  Anatomy, 
principally  of  the  Vascular  System,  of  Hatteria,  Croco- 
dilus,  and  certain  Lacertilia.  By  Frank  E.  Beddard, 
M.A.,  F.R.S.,  Prosector  to  the  Society. 

[Reoeived  June  6, 1006.] 
(Text-figures  59-69.) 

1)  Ou  some  Points  in  the  VascnUr  Sj-stem  of  HatteriOy  p.  461. 

2)  Notes  on  certain  Veins  in  the  Crocodile,  p.  466. 

[8)  Notes  on  the  Vascnhir  System  of  OphisauruWf  p.  468. 

(4)  On  the  Anatomy  of  AmphUbana  hrasiliana^  particnlarly  of  the  Vasealar 
System  and  the  Mesenteries,  p.  479. 

(1)  On  some  FoiiUa  in  the  Vascular  System  q/'Hatteria. 

It  is  a  noteworthy  fact  that,  apart  from  the  absence  of  a 
copulatory  organ,  hardly  anyone  has  attempted  to  utilise  the 
disposition  of  the  internal  viscera  of  Ha^teria>  in  order  to  show  its 
primitive,  or  at  any  rate  isolated,  position  in  the  series  with  regard 
to  other  Sauropsida.  So  far  as  I  am  aware,  the  only  internal 
feature  in  which  ffatteria  has  been  alleged  to  be  primitive  is  in 
the  equal  development  of  the  internal  surface  of  the  lungs  from 
end  to  end,  there  being  no  trace  in  this  Sauropsidan  of  the 
partly  or  wholly  anangious  region  at  the  caudal  extremity  of 
the  lung  found  in  Lizards  *,  and,  of  course,  especially  in  Snakes. 
On  the  other  hand,  Osawa  t  has  lately  used  the  internal  viscera 
to  emphasise  the  likeness  between  Hatteria  and  the  Lacertilia, 
especially  even  the  Agamid  Lacertilia.  It  is,  in  fact,  agreed  on 
all  hands  that  the  viscera  of  this  reptile  are  not  widely  different 
from  those  of  Lizards.  The  absence  of  a  penis  could  hardly 
be  alleged  to  be  primitive  ;  it  would  rather  'seem  to  be  a 
specialisEktion. 

The  vascular  system  of  this  reptile  does  not  appear  to  me  to 
have  been  much  investigated.  Osawa,  in  his  otherwise  exhaustive 
survey  of  the  structure  of  HcUteria^  has  nothing  to  say  of  the 
blood-vessels,  Hochstetter  t,  however,  has  given  some  details 
concerning  the  intestinal  arteries,  quoting  an  earlier  paper  by 
Klaatch§.  In  the  long  bibliography  given  by  Messrs.  Howes 
and  Swinnerton  II,  which  includes  references  to  papers  dealing 
with  "  soft  parts,"  as  well  as  with  skeleton,  I  can  find  no  memoir 
quoted  which  refers  to  the  vascular  system.  I  am  able  therefore, 
as  I  hope,  to  add  something  to  oiu*  knowledge  of  this  system  of 
organs  in  Hatteria^  and  to  furnish  additional  evidence  towards 
the  settlement  of  the  much-vexed  question  of  the  place  of 
Hatteria  in  the  system. 

*  Milano,  Zool.  Jahrbucher  (Abth.  f.  Anat.),  vii.  p.  645. 

t  Arch.  f.  mikr.  Anat.  Bd.  xlix.  p.  118. 

i  Morph.  Jahrb.  vol.  xxvi.  p.  217,  pi.  ▼.  fig.  L 

I  Ibid.  vol.  xviii. 

II  Trans.  Zool.  Soc.  vol.  xvi.  p  1. 
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Arterial  System, — The  arrangement  of  the  aortic  arches  is  pre- 
cisely like  that  of  the  I^toertilia.  It  is  not  so  different  horn  that 
of  Lacertay  IgtMna^  <fec.  as  is  the  arrangement  found  in  Varanue, 
The  carotid  arch  gives  off  the  usual  three  branches  before  joining 
posteriorly  the  aortic  arch.  The  third  branch,  that  to  the 
muscles  of  the  shoulder,  arises  just  before  the  carotid  arch  joins 
the  aorta. 

As  to  the  systemic  (aortic)  arch  (see  text-fig.  59),  it  is  in- 
teresting to  note  that  on  both  sides  this  arch  gives  off  an 
cesophageal  artery ;  frequently,  as  is  well  known,  the  right  arch 
alone  gives  off  such  a  branch.  Just  at  the  meeting  of  the  two 
aortse  the  subclavians  arise.  A  careful  dissection  shows  (see 
text-fig.  59,  Sd.)  that  both  subclavians  arise  close  to  each  other — 
and  one  a  little  in  advance  of  the  other — from  the  right  aortic  arch 
only  just  before  it  joins  the  left.  Each  subclavian  gives  off  im- 
mediately after  its  origin  a  forwardly  directed  vertebral  artery, 
which  plunges  at  once  into  the  parietes.  Immediately  after  the 
junction  of  the  two  aortte  arises  the  first  pair  of  intercostals. 
Between  this  pair  and  the  next  arises  a  gastro-OBSophageal  artery. 
This  artery  is  separated  from  the  gastric  by  three  pairs  cl  inter- 
costals, and  five  pairs  of  intercostals  lie  between  the  gastric  and 
the  superior  mesenteric  artery.  The  intestinal  arteries  I  need 
not  refer  to,  as  they  have  been  already  treated  of  by 
Hochstetter  *. 

It  may  be  mentioned  that,  as  in  some  other  Lizards  (e.  g. 
GerrhoaaurHs  f)^  the  pulmonary  arch  gives  off  on  each  side  a 
branch  which  runs  along  the  windpipe  and  sends  off  branches  to 
the  thyroid. 

Venous  System. — There  is  no  question  that,  apart  from  details, 
the  venous  system  of  HaUeria  is  distinctly  Lacertilian.  Nor 
do  the  differences  which  rt  shows  from  Lacertilia  tend  to  prove 
a  nearer  resemblance  to  the  Ohelonia  or  to  the  Grooodilia.  On 
the  other  hand,  I  believe  it  possible  to  detect  likenesses  to  the 
Ophidia.  This,  however,  in  my  opinion,  does  not  argue  a  special 
affinity  between  HaUeria  and  the  Ophidia,  but  the  antiquity  of 
the  Hatteria  type,  which  pakeontology,  as  is  well  known,  has 
proved. 

The  Lacertilia  are  distinguished  by  the  double  vena  cava 
posterior,  which  is  double,  that  is  to  say,  as  far  forward  as  the 
gonads,  from  which  point  onwards  there  is  but  a  single  trunk 
formed  by  the  fusion  of  the  two  tnmks.  As  a  rule,  also,  there  is 
an  asymmetry  between  the  two  ven«  cavsB,  or  efferent  renals, 
as  they  are  commonly  termed.  When  there  is  this  difference, 
the  right  vessel  is  of  greater  calibre  than  the  left.  In  HaUeria  we 
meet  with  the  same  conditions,  and  here  the  left  vena  cava  is  of 
distinctly  less  calibre  than  the  right.  The  two  vessels,  moreover, 
« 

•  Morph.  Jahib.  vol.  xxvi.  p.  217. 

t  Beddard,  "Anatomy  of  OerrhoBaurus"  P.  Z.  S.  1906,  vol.  ii.  p.  263,  text- 
fig.  87,  P. 
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Principal  arteries  of  SatUria, 

The  left-band  figure  represents  more  in  detail  the  origin  of  the  subdavians 
viewed  from  the  dorsal  aspect. 

Ao.f  Ab.  Right  and  left  aorta ;  Ca,  Carotid ;  D.B.  Dnctns  botalli ;  a.  Gastric ; 
JJy.  Hyoid ;  le,  Intercostals ;  L»Ao..,  B,Ao.  Right  and  left  aorta;  if.  Muscular 
branch ;  cm.  (Esophageal ;  Bel.  Subclayians ;  8,m,  Superior  mesenteric 


464  MB.  F.  E.  BEDDABD  ON  THE  [Nov.  28, 

as  is  also  often  the  case  with  the  Lacertilia,  are  separated  by  the 
dorsal  mesentery. 

The  afferent  renals  are,  as  is  the  case  with  Lizards,  derived 
from  two  sources  :  the  caudal  vein  divides  into  the  two  veins  of 
Jacobson  and  there  is  also  a  system  of  vessels  derived  from  the 
hind  limbs  and  from  the  parieties  in  that  neighbourhood.  X 
traced  the  veins  of  Jacobson  for  some  way  into  the  substance  of 
the  kidney.  It  appeared  to  me  that  they  did  not  directly  join 
the  anterior  abdominal  vein  ;  and  in  any  case  it  seems  clear  that 
instead  of  there  being  a  branch  superficial  to  the  kidney  which 
joins  the  ischiadic  afferent  renal  system  as  in  other  lizards  (for 
instance,  in  Lacerta,  as  figured  by  Hochstetter  *),  there  is  at  most 
a  branch  which  effects  such  a  union  running  within  the  substance 
of  the  kidney.  I  am  inclined  even  to  think  that  the  union  is 
indirect.  But  in  either  case  there  is  obviously  an  approach  to 
the  condition  observable  in  non-Boine  Snakes,  where  the  anterior 
abdominal  vein  is  independent  of  the  caudal  vein.  It  will  be 
noted,  moreover,  that  the  condition  observable  in  the  kidney- 
region  of  HcUteria  is  quite  remote  from  that  to  be  noted  in  the 
Varanidfe  and  in  the  Crocodilia,  where  the  ischiadic,  or  both 
the  ischiadic  and  caudal,  veins  are  directly  continuous  with  the 
anterior  abdominal  vein  or  veins,  and  merely  send  branches  to 
the  kidney.  The  afferent  renal  system  of  HaUeria  is,  as  it  were, 
an  exaggeration  of  the  typical  Lacertilian  type. 

It  is  more  particularly  the  anterior  abdominal  vein  which 
appears  to  me  to  show  these  Ophidian  characters,  partly  matched, 
however,  as  I  shall  indicate  later,  in  a  legless  Lizard,  Pygopua 
lepidoptts.  In  Lacertilia,  at  least  as  a  rule,  the  conjoined  anterior 
abdominal  and  portal  veins  enter  the  left  lobe  of  the  liver  at  or 
quite  close  to  its  posterior  border. 

In  Snakes,  on  the  other  hand,  there  is,  at  least  in  some  cases, 
a  different  arrangement.  In  Eryx,  for  instance  t,  the  portal 
runs  along  the  side  of  the  liver  to  its  anterior  end,  giving  off 
branches  at  intervals  to  the  liver-substance.  In  HaUeria  also  (see 
text-fig.  60)  this  is  precisely  what  happens.  The  anterior  abdo- 
minal vein,  reinforced  by  the  portal,  runs  in  the  membrane  which 
connects  the  stomach  with  the  left  lobe  of  the  liver,  giving  off 
branches  at  intervals  to  the  liver-substance  and  receiving  at 
intervals  branches  from  the  stomach.  Towards  the  anterior  end 
of  the  liver  the  conjoined  porto-abdominal  trunk  finally  disappears 
in  the  liver. 

The  details  of  the  branching  described  here  in  general  terms 
can  be  understood  by  a  reference  to  the  figure  (text-fig.  60). 
Pygopuat  shows  an  intermediate  state  of  affairs.  The  main 
branch  of  the  conjoined  portal  and  anterior  abdominal  veins 
enters  the  liver  near  to  its  posterior  extremity,  as  in  Lacertilia 

*  Morph.  Jahrb.  vol.  xix.  pi.  xri.  fig.  12. 

t  "Notes  upon  the  Anatomy  of  certain  Snakes  of  the  Family  Boidje,"P.  Z.  S. 
1904,  vol.  ii.  p.  118. 
t  P.  Z.  8. 1904,  voL  ii.  p.  17. 
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generally.     A  thin  branch,  however,  passing  forward  along  the 

Text-fig.  60. 


Anterior  abdominal  and  portal  Teins  of  Hatteria. 

M,e,  Stomach;  Ant,Jhd,  Anterior  abdominal;  Liv.  LiTer;  m.  Gastro-hepatic 
ligament ;  P.v.  Portal  Tein. 

stomach,  transmits  branches  to  the  anterior  section  of  the  liver. 
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This  appears  to  me  to  be  a  reminiscenoe  or  a  prophecy  of  tlie 
forwardly  extended  portal  of  ffaUeria, 

The  anterior  abdominal  vein  gives  off  on  each  side  before  the 
union  of  its  two  roots  a  well-developed  lateral  abdominal  vein, 
so  common  a  feature  in  the  Lacertilia. 

It  is  a  noteworthy  fact  that  some  of  the  venous  trunks  within 
the  liver  appear  upon  the  surface  of  that  organ  instead  of  being 
entirely  concealed  within  its  substance.  Almost  the  whole  of 
the  vena  cava  is  thus  exposed  and  a  considerable  section  of  the 
hepatic  vein. 

Another  difference  from  the  conditions  usually,  if  not  always, 
to  be  observed  among  the  Lacertilia  is  the  total  absence  of  doraal 
parieto-hepatic  veins.  This  might  at  first  appear  to  be  a  point  of 
likeness  to  the  Crocodilia,  among  which  the  absence  of  these 
veins  has  been  asserted. 


(2)  Azotes  091  certain  Veins  in  the  Crocodile. 

ParietO'hepcUic  veins  in  Crocodilus  acutus. — As  there  appears 
to  be  a  considerable  conflict  of  opinion  as  to  these  veins  in  the 
Crocodilia,  coupled  no  doubt  with  actual  differences  in  different 
genera,  it  is  perhaps  worth  while  to  record  the  condition  of  the 
parieto-hepatic  veins  in  Crocodilus  acuius, 

Ck)ntrary  to  what  is  to  be  met  with  in  many  Lizards  and 
Snakes  •,  this  Crocodile  has  three  sets  of  parieto-hepatic  vessels, 
viz.  ventral,  dorsal,  and  lateral.  The  two  former  idone  exist  in 
the  Squamata,  so  far  as  we  know  at  present. 

The  dorsal  parieto-hepatics  exist  on  both  sides  of  the  vertebral 
column.  On  the  left  side  they  are  most  extensive  and  have  the 
following  arrangement : — There  are  five  trunks  which  correspond 
to  as  many  ribs.  The  three  anterior  of  these,  of  which  the  second 
and  third  are  the  stoutest,  combine  to  form  a  common  trunk, 
which  enters  the  liver  (naturally  the  left  lobe)  near  its  posterior 
extremity.  These  vessels,  where  they  emerge  from  the  parietes, 
receive,  each  one  of  them,  an  intercostal.  The  last  of  these  three 
vessels  (i.  6.,  that  which  is  most  remote  from  the  heart)  gives  off 
two  branches.  One  of  these  seems  to  be  of  some  morphological 
importance ;  the  other  appears  to  be  less  important.  The  latter 
is  a  branch  which  joins  the  last  intercostal,  which  takes  a  share  in 
this  section  of  the  hepatic  portal  system.  The  vessel  in  question 
runs  along  the  "  diaphragm,"  and,  receiving  the  branch  already 
referred  to,  enters  the  liver  independently  of  the  main  dorsal 
parieto-hepatic  trunk.  The  branch  which  I  regard  as  of  some  little 
morphological  importance  arises  from  the  bend  of  the  third  of  the 
fintt  three  affluents  of  the  dorsal  parieto-hepatic ;  it  receives  an 
intercostal  and  then  perforates  the  dorsal  mesentery  and  joins  the 
system  of  parieto-hepatic  vessels  of  the  right  side.  I  regard  this 
vessel  as  of  importance  because  it  seems  to  represent  a  corre- 

*  In  all  snakes,  so  far  as  my  own  experience  goes. 
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sponding  vessel  in  TtUqua  *,  which  arises  on  the  left  side  of  the 
vertebral  column  and  joins  the  right  parieto-hepatic.  In  the 
Lacertilia  generally  the  dorsal  parieto-hepatic  veins  are  on 
the  right  side  only ;  and  if  there  are  such  vessels  on  the  left  they 
either  join  the  right-hand  vein  before  entering  the  liver,  as  in 
TUiquay  or,  as  in  IgiMtnaf  and  Anguis  ty  supply  the  gastric  and 
oesophageal  networks  and  thus  reach  the  liver  indirectly.  It  may 
be  said,  therefore,  so  far  as  present  knowledge  allows  the  state- 
ment, that  the  Crocodilia  diSev  from  the  Lacertilia  in  having 
a  left  as  well  as  a  right  dorsal  parieto-hepatic,  entering  the  liver 
independently  into  both  right  and  left  lobes. 

On  the  right-hand  side  of  the  body  the  single  dorsal  hepato- 
parietal  trunk  is  composed  of  three  stout  affluents,  of  which  the 
two  posterior  are  joined  by  a  cross  anastomosis.  The  anterior 
vessel  is  continued  forwanls  superficially  and  joins,  or  nearly 
joins,  the  right  azygos.  I  may  remark  that  on  the  left  side  the 
gaps  between  the  several  superficially  running  sections  of  the 
azygos  are  more  pronounced. 

Finally,  the  venous  system  of  the  liver  in  CrocodUua  aoutMS 
receives  another  affluent,  which  is  not,  as  I  believe,  represented  in 
the  Lacertilia.  This  is  a  vein  which  arises  from  the  parietes  on 
the  right  side,  in  a  position  intermediate  between  the  dorsal  and 
ventral  parieto-hepatics.  This  single  vein  arises  from  a  longi- 
tudinally running  trunk  in  the  parietes  which  corresponds,  as  I 
think,  to  the  lateral  abdominal  vein;  it  passes  straight  to  the 
liver,  which  it  does  not,  however,  enter  independently,  but  in 
common  with  the  dorsal  parieto-hepatic. 

The  above-given  facts  are,  as  hais  been  already  mentioned,  not 
in  entire  accord  with  previous  statements. 

Hochstetter  observes  §  "  Eine  vena  hepatica  advehens  vertebralis 
[=:7n^  right  dorsal  parieto-hepatic]  wie  bie  Lacerta  und  anderen 
nicht  vorkommt."  But  his  observation  refers  to  Alligator  lueiua, 
Jacquartj!,  who  previously  studied  the  venous  system  of  the 
same  species  (*'  Caiman  k  museau  de  Brochet "),  makes  no 
particular  mention  of  the  vessels  which  I  describe  here  in 
CrocodihM  acuPas,  He  refers  to  what  is  possibly  the  right  dorsal 
parieto-hepatic  (figured  in  fig.  1,  pi.  iii.  20  d^  of  his  memoii*) 
merely  as  "  une  petite  veine  qui  contoume  le  bord  tranchant  du 
lobe  droit  du  f  oie " ;  and  the  vein  in  question  may  be  really  a 
branch  of  the  ventral  parieto-hepatic  system.  For  the  possibly 
corresponding  vein  of  the  left  side  (figured  by  Jacquart  in  fig.  1, 
pi.  iii.  41,  of  his  memoir)  no  special  reference  is  made  in  the 
text. 

Rathke^,   however,   under  the  name  of    "vena  epigastrica 

*  Beddard,  ^'Coutribntions  to  the  Anatomy  of  the  Lacertilia :  Pt.  I./'  P.  Z.  S. 
1904  vol.  i.  p.  445. 

t  id.  ibid,  p.  440.  J  Morph.  JB.  vol.  xix.  p.  473. 

%  Morph.  JB.  xix.  p.  478.  ||  Ann.  Sci.  Nat.  (4)  ix.  1868,  p.  129  Ac. 

%  '  Untenuchungen  iiber  die  Entwickelong  and  der  Kdrperbau  der  Krokodile' 
(Braunschweig,  18^),  p.  256.  The  same  name  is  also  applied  to  the  abdominal  veins ; 
but,  I  presume,  in  error  for  "extemje." 
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interna,"  does  describe  such  vessels  as  I  have  dealt  with  above  ; 
but  his  descriptions  do  not  tally  exactly  with  the  facts  which 
I  have  observed,  and  it  is  not  clear  to  what  species  or  even  to 
what  genus  his  observations  refer. 

There  are  also  veTitrcd  parieto-hepaiic  veins  connected  with  the 
epigastric  vein,  which  are  but  slightly  dealt  with  by  Bathke  *  and 
not  figured  by  Jacquart  t.  These  are  most  conspicuous  in  the  case 
of  the  right  lobe  of  the  liver.  They  are  partly  directly  connected 
with  the  right  epigastric  vein  and  partly  enter  the  ventral  parietes 
separately.  There  are  three  of  these  vessels,  which  arise  from  a 
slender  superficial  vein  running  along  the  ventral  surface  of  the 
liver  and  continuous  with  the  anterior  abdominal  vein  posteriorly. 
The  first  of  these  ventral  parieto-hepatic  veins  (t.  «.,  tiiat  nearest 
to  the  breast)  divides  into  three  branches,  of  which  one  joins  the 
epigastric  and  the  others  plunge  into  the  ventral  parietes 
separately.  The  second  vein  is  at  about  the  middle  of  the  liver 
and  joins  the  epigastric.  The  third  is  really  given  off  from  the 
anterior  abdominal  before  it  enters  the  liver  and  joins  the 
epigastric. 

On  the  left  side  there  is  only  one  of  these  veins  corresponding 
in  position  to  the  stronger  and  middle  one  of  the  three  on  the 
right  side. 

(3)  ^otes  on  the  VasciUar  System  of  Ophisaurus. 

The  most  recent  memoir  known  to  me  which  deals  with  the 
blood-vessels  of  Ophisaurus  apus  (Fseudopus  paUasii)  is  by 
Prof.  Hochstetter  J,  whose  notes  refer  entirely  to  the  venous 
system  of  that  Saurian.  Some  earlier  works  upon  comparative 
anatomy,  such  as  those  of  Siebold  and  Stannius  §,  contain  various 
facts  relating  to  the  blood-vessels.  But  I  find  that  the  recorded 
knowledge  of  the  course  of  the  arteries  and  veins  in  this  Lizard 
is  practically  confined  to  Bathke's  extensive  memoir  {{  and  to 
Hochstetter,  and  does  not  enable  us  to  draw  up  anything  like  a 
complete  account  of  the  vascular  system.  I  have  therefore 
thought  it  desirable  to  utilise  a  thoroughly  injected  example  of 
this  Lizard,  which  was  treated  immediately  after  death,  for  the 
purpose  of  a  further  contribution  to  the  knowledge  of  the  vascular 
system  in  Lizards,  which  matter  has  been  for  some  time  occupying 
my  attention. 

The  origin  of  the  several  aortic  trunks  from  the  ventricle  is  as 
in  other  Lacertilia  and  a  detailed  description  of  the  same  is 
therefore  unnecessary  here.  The  carotids  show  certain  pecu- 
liarities which  are  worth  noting.  The  carotid  artery  arises  from 
the  carotid  arch  just  where  it  turns  over  to  join  the  systemic 
arch  of  its  own  side  in  a  fashion  which  does  not  appear  to 

•  lA>e,  cit,  t  Loc.  eit, 

t  «•  Venensystem  der  Amuioten/'  Morph.  Jahrb.  xix.  1893,  p.  476. 
%  Handbucb  der  Zootomie,  2  Tbeil,  Ampbibien  (Berlin,  1856),  p.  226. 
\\  **  Die  Aortenwiirxel  der  Saurier,"  Denkscbr.  Akad.  Wien,  xiii.  (1867). 
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characterise  other  Lizards.  As  will  be  seen  from  the  drawing 
(text-fig.  61),  the  artery  is  not  merely  a  branch  of  the  arch,  but 
between  the  two  is  an  abbreviated  rete  mirabile.  The  carotid,  in 
fact,  arises  by  three  or  four  mouths,  which  at  once  unite  to  form 
the  single  vessel.  This  is  not  shown  in  a  lateral  view  of  the 
neck-arteries  given  by  Rathke. 

One  cannot  but  compare  this  with  the  carotid  "gland"  of 
the  Frog. 

Precisely  the  same  mode  of  origin  was  shown  on  both  sides  of 
the  body,  so  that  we  have  evidently  not  to  do  with  an  asymmetrical 
anomaly. 

Text-fig.  61. 


Heart  and  aortic  trunks  of  OphisauruSy  to  illustrate  mode  of  origin  of 
carotid  (c). 

Brcmehes  of  Carotid, — Before  the  origin  of  the  carotid  artery, 
the  carotid  arch,  as  in  other  Lacertilia,  gives  off  branches,  which 
differ  in  detail  from  these  other  forms.  The  first  to  be  given  off 
is  a  branch  to  the  thyroid  on  the  right  side ;  I  did  not  notice  a 
corresponding  branch  on  the  left  side,  and,  as  will  be  seen  shortly, 
the  right  half  of  that  gland  receives  its  blood-supply  from  another 
source.  The  next  trunk  divides  into  three  principal  branches,  of 
which  the  first  supplies  the  sternal  musculature  and  the  adjoining 
parts,  the  next  is  a  slender  artery  which  runs  under  the  skin  and 
above  the  musculature,  ramifying  out  beneath  the  scales.  The 
third  branch  goes  to  the  hyoid  region. 

The  right  aorta  gives  off  the  9ubclavian  vessels  before  joining  the 
left  aorta.  My  observations  upon  these  arteries  agree  with  those 
of  Rathke.    They  arise  by  a  common  stem  from  that  aorta,  which, 
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after  giving  off  at  any  rate  one  intercostal  twig,  divides  into  two 
slender  trunks  diverging  light  and  left.  Each  of  these  separates 
from  itself  immediately  after  its  own  origin  a  vessel  whi^ 
rapidly  plunges  into  the  thickness  of  the  body-wall  in  the  middle 
line,  and  which  represents  on  either  side  the  anterior  vertebral 
arteries  of  other  Lizards.  In  spite  of  the  limbless  character  of 
this  OphisaiirvSj  the  subclavians  are  still  more  distinctly  re- 
cognisable as  such  than  they  are  in  Amphiahama, 

The  left  aorta  gives  off  several  vessels  to  the  oesophagus  before 
joining  the  right  aorta,  but  no  intercostals.  On  the  other  hand, 
the  right  aorta  gives  off  several  intercostals  before  joining  the 
left.  Bathke  mentions  cosophageal  arteries  as  arising  from  the 
right  aorta. 

The  carotid  artery  does  not  pass  up  the  neck  alongside  of 
the  trachea.  But  the  windpipe  is,  as  in  other  Lacertilia,  accom- 
panied by  an  artery.  This  artery,  however,  in  Ophisaurus  is 
only  to  be  seen  on  the  right  side  of  the  trachea ;  on  the  left  there 
is  at  most  a  rudiment  of  the  same.  It  gives  off  branches  to  the 
thyroid  which  correspond  to  those  given  off  on  the  left  side  by 
the  carotid  arch  before  it  gives  off  the  carotid  artery.  This 
tracheal  artery  arises,  as  do  the  corresponding  pair  in  ffatteria, 
&c,,  from  the  pulmonary  artery.  In  Ophisaurua  it  is  accom- 
panied by  a  vein  of  larger  calibre  than  itself,  which  runs  up  the 
neck  in  close  contact  with  it  and  again  only  on  the  right  side. 
On  the  left  I  could  discover  no  traces  of  a  corresponding  vein. 
This  vein  joins  the  anterior  cava.  The  asymmetry  in  this  part 
of  the  arterial  system  is  noteworthy,  for  the  reason  that  it  is  the 
only  pai-t  of  the  arterial  system  which  shows,  in  correspondence 
with  the  snake-like  habit  of  body,  any  traces  of  an  asymmetry. 

The  dorsal  aorta  gives  off  ventrally  a  regular  paired  series  of 
intercostals,  which  fail  apparently  nowhere  and  are  even  and 
regidarly  paired  throughout. 

QUaophageal  cmd  Gastric  Arteries. — A  striking  feature  of  this 
Lizard  as  compared  with  many  is  the  very  large  number  of 
trunks  arising  from  the  aorta  which  supply  the  oesophagus 
and  stomach.  There  are  two  or  three  oesophageal  vessels  arising 
from  the  left  aorta  before  it  joins  the  right.  After  the  junction 
there  are  seven  small  arteries  still  supplying  the  oesophagus. 
Of  these,  which  are  not  mentioned  by  Bkthke,  the  first  n)ur 
arise  from  the  aorta  itself.  After  these  come  three  trunks, 
which  arise  not  from  the  actual  aortic  trunk  but  from  the  inter- 
costal vessel  of  the  left  side.  All  of  the  oesophageal  arteries 
are  very  small  and  at  the  same  time  very  convoluted  in  their 
course.  Following  them  are  five  gastric  trunks,  which  are  all  of 
greater  calibre  than  the  oesophageal  vessels.  The  last  three  of 
these  are  particularly  important.  A  considerable  gap  separates 
these  gastric  vessels  from  the  three  chief  arteries  which  end  upon 
the  walls  of  the  intestinal  canal.  Hochstetter  has  figured  three 
variations  in  point  of  origin  of  these  three  arteries.  In  the  individual 
dissected  by  myself  I  found  one  of  these  three  arrangements  to 
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exist,  and  that  was — first  the  arteria  cceeetHs,  second  the  arteria 
eceUaoa,  and  then,  of  course,  the  mesenteric.  The  coeliac  artery  is 
limited  to  the  stomach,  liver,  pancreas,  and  spleen.  The  small 
branch  to  the  spleen  arises  on  the  right  side  of  the  mesentery.    It  is 

Text-fig.  62. 


Intestioal  arteries  and  portal  of  Ophi$auruB,  from  left  side. 

A.m.  Mesenteric  artery ;  Caee,  Ciecal  arter^^ ;  Coel,  Cceliac  arter}' ;  8pl,  Spleen ; 
Fa,  Pancreas ;  P.«.  Portal  vein. 

thus  not  seen  exactly  in  the  accompanying  di-awing  (text-fig.'' 62)^ 
which  represents  the  arteries  and  veins  seen  from  the  left  aspect 
of  the  suspensory  membrane  of  the  alimentary  canal.J  It  is  to  be 
Proc.  Zool.  Soc.— 1905,  Vol.  II.  No.  XXXII.       32 
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noticed  that  aU  thi*ee  of  the  important  ga^ro-intestinal  arteries 
in  this  Lizard  arise  from  the  aorta  at  the  same  plane  exactly. 
One  is  not  more  to  the  right  or  left  of  the  median  ventral  line  of 
the  aorta  than  the  others.  The  hepatic  artery  accompanies  the 
conjoined  abdominal  and  portal  veins  in  entering  the  liver.  That 
organ  is  also  supplied  by  several  small  branches  (see  text-fig.  64, 
p.  475),  which  naturally  owe  their  blood  to  the  anterior  gastric 
arteries  already  mentioned,  inasmuch  as  they  accompany  the 
gastric  veins,  which,  as  is  stated  below,  pour  their  contents  into 
the  anterior  region  of  the  liver.  I  did  not  detect  any  further 
arterial  blood-supply  of  the  liver  than  from  the  two  sources 
i*ef  erred  to. 

Renal  Arteries, — These  arteries  (text-fig.  63,  p.  473)  are  very 
numerous  and  show  a  great  regularity,  not  only  in  their  mode  of 
origin,  but  in  their  segmental  relations.  I  counted  six  separate 
renal  arteries  on  the  right  side  and  seven  on  the  left ;  and  in 
addition  to  these  the  iliac  trunks,  which  also  give  oS  the  epigastric 
arteries,  send  a  branch  to  the  kidneys  posteriorly.  The  renal 
arteries  are  accurately  paired,  save  that  one  artery  is  missing  on 
the  right  side.  That  they  are  otherwise  accurately  paired  is 
connected  with  the  fact  that  they  all  arise  in  common  with  the 
intercostal  arteries.  Each  artery  runs  over  the  kidney  for  some 
distance  before  opening  into  it  rather  laterally  and  of  course 
dorsally. 

AiUerior  Abdominal  Vein. — This  vein  is  typically  Lacertilian  in 
origin  and  distribution.  There  are  nevertheless  two  or  three 
facts  concerning,  its  branches  to  which  it  will  be  necessary  to  call 
attention. 

The  vein  arises  as  usual  by  two  ixx)ts  from  the  caudal  vein. 
On  each  side  before  they  unite  into  the  single  vein  each  half  gives 
off  two  small  veins  side  by  side  to  the  posterior  part  of  the  kidney 
posterior  in  position  to  the  parieto-renal  afferent  veins  mentioned 
below.  After  the  origin  of  these  a  larger  vein  is  given  oflT 
which  runs  along  the  body-wall  dorso-ventrally  and  on  the  outer 
side  of  the  kidney.  This  vein  dies  away  anteriorly  before  the 
anterior  end  of  the  kidney.  It  is,  as  I  thin^,  the  lateral  abdominal 
vein  of  other  LacertiHa.  The  anterior  abdominal  vein  runs  along 
the  mid-ventral  line  of  the  body  and  is  supported  by  a  fold  of 
peritoneum,  the  continuation  backwards  of  the  falciform  ligament, 
and  thus  the  equivalent  of  the  primitive  ventral  mesentery.  The 
vein  joins  the  portal  before  entering  the  liver  close  to  the  gall- 
bladder. 

Hepaiio  Portal  System, — ^The  intestinal  portal  vein  posteriorly 
frees  itself  from  the  large  intestine,  along  which  it  nms  in  close 
apposition,  at  the  junction  of  the  small  and  large  intestines. 
Henceforth  it  lies  at  some  distance  from  the  intestine  in  the 
mesentery.  It  is  noteworthy  that  this  main  portal  trunk  lies  on 
the  left  side  of  the  dorsal  mesentery,  so  that  it  lies  superficially 
to  the  arteries  when  this  mesentery  is  viewed  from  the  left  side. 
The  vein,  moreover,  contrasts  with  the  arteries  over  which  it  runs 


1905.] 


VASCULAR  ST8TEH  OF  LACERTILIA. 


473 


by  its^straight  a^s  opposed  to  their  highly  sinuous  course.  This 
applies  also  to  the  affluents  of  the  portal,  which,  so  far  as  concerns 
the  small  intestine,  are  five  in  number. 

Text-fig.  63. 


H=^^-=-> 


AR 

Benal  arterieH  of  Ophi9a%r%9, 
Ao.  Aorta ;  AJR.  First  and  last  renal  arteries ;  ep.  Epigastric ;  le.  Intercostal. 

The  gastric  affluents  of  the  portal  trunk  arise  from  both  sides 
of  the  stomach.  On  the  right  side  is  a  vein  which  runs  forward 
along  the  stomach  to  nearly  its  anterior  end,  but  stops  a  little 
before  a  region  of  the  stomach  the  veins  of  which  instead  of 
joining  the  main  portal  system  open  independently  into  the  liver ; 
the  arrangement  of  these  veins  will  be  considered  presently.     At 

32* 
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the  posterior  end  of  the  stomach  this  portal  affluent  joins  the 
main  portal  trunk  in  the  immediate  neighbourhood  of  the 
junction  of  the  latter  with  the  anterior  abdominal  vein. 

On  the  left  side  is  a  corresponding  vein  which  takes  up  blood 
from  the  spleen  as  it  passes  that  viscus. 

The  liver  anteriorly  is  supplied  (see  text-fig.  64,  p.  475)  with  a 
series  of  some  five  gastro-hepatic  veins,  which  run  across  from  the 
stomach  to  the  liver,  where  they  are  collected  into  a  longitudinal 
vein  before  opening  directly  into  the  liver.  This  forwardly 
directed  vessel  is  not,  however,  a  direct  prolongation  of  the  con- 
joined portal  and  anterior  abdominal  as  in  HaUeria  *.  This  vein 
also  receives  the  dorsal  parieto-hepatic  affluents  of  the  hepatic 
portal  system,  which  will  be  dealt  with  immediately.  Accompany- 
ing each  gastro-hepatic  vein  is  an  artery,  which  arteries  I  have 
already  described  above.  The  close  association  of  gastro-hepatic 
veins  and  supplementary  hepatic  arteries  is  very  reminiscent  of 
what  is  to  be  found  among  Snakes,  and  very  unlike  the  prevailing 
arrangement  among  Lacertilia.  It  is  doubtless  to  be  correlated 
with  the  great  length  of  the  liver  in  Ophisaurvs  and  Snakes. 

The  dorsal  parieUhhepaiic  veins  are  particularly  well  developed 
in  this  lizanl  as  compared  with  many  other  genera.  And, 
furthermore,  they  differ  from  those  of  many  other  Lacertilia  in 
being  mainly  developed  upon  the  left  instead  of  upon  the  right 
side.  There  is,  in  fact,  only  one  of  these  veins  upon  the  right  side. 
On  the  left,  on  the  contrary,  three  or  four  veins  arise  from  a  varied 
number  of  intercostal  spaces.  The  most  posterior  of  these  runs 
along  the  vertebral  column  for  a  distance  of  seven  vertebrae, 
receiving  a  branch  corresponding  to  each  intercostal  space.  The 
vertebral  affluents  of  the  hepatic  portal  system  which  arise  in 
front  of  this  have  not  so  long  a  course  along  the  vertebral  column 
by  far.  They  emerge  from  the  parietes  and  at  once  pass  down- 
wards to  the  portal  system.  These  dorsal  parieto-hepatic  veins 
join  the  longitudinal  vein  already  described,  which  runs  along  the 
dorsal  edge  of  the  liver  anteriorly  and  which  also  receives  the 
gastro-hepatic  vessels.  The  fact  that  this  system  is  almost 
entirely  developed  on  the  left  side  is  to  be  compared  with  the 
parallel  fact  that  the  only  one  of  two  azygos  veins  to  be  retained 
in  Ophisaurus  is  also  the  left-hand  vein. 

Epigastric  System  of  Veins, — The  smaller  veins  which  nin  in  the 
umbilical  (falciform)  ligament  and  pour  their  contents  into  the 
liver  have  a  somewhat  different  arrangement  from  that  found  in 
certain  other  Lizards.  The  system,  instead  of  consisting  of  one 
continuous  vein  running  in  the  falciform  ligament  in  close 
apposition  to  the  ventral  body-wall  in  the  median  line  with 
branches  to  the  liver-substance,  consists  of  two  separate  veins  of 
considerable  size.  The  anterior  of  these  enters  the  liver  far 
forwards.  It  is  formed  of  two  veins  which  unite  just  before 
their  conjoined  entry   into  the  liver,  of  which  the  anteriorly 

•  Above,  p.  4ft4, 1  offer  some  remarks  upOD  this  extension  forwards  of  the  portal 
vein,  also  on  p.  464  of  the  present  commnnioation. 
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running  one  is  much  the  shorter ;  the  posteriorly  running  vein 
extends  back  to*nearlj  the  end  of  the  liver,  but  sends  no  branches 
into  that  organ^;  nor  is  it  continuous,  so  far  as  I  could  make  out, 

Text-fig.  64. 


H^atic  portal  system  of  Ophitaurtu, 

AtU^bd,  Anterior  abdominal ;  ep.  Epigastric  veins;  O,  Gall-bladder;  ff.v.  Qastrio 
vein ;  ff.kev,  Gastro-hepatic  veins ;  ^att.  Gastric  artery ;  jL.v.  Lateral  vein  on 
liver  receiving  gastro-hepatics;  i.  Liver;  p.  Pancreas;  par,kep,  Parieto-hepatic 
veins ;  P.v.  Portal  vein. 
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with  a  second  epigastric  vein,  which,  running  parallel  to  and  above 
the  anterior  abdominal,  enters  the  shelter  of  the  liver  at  its  end 
close  to  the  anterior  abdominal  and  joins  that  vein  under  the 
lower  surface  of  the  right  lobe  before  it  loses  itself  in  the  suhstance 
of  the  liver.  The  disposition  of  these  veins  will  be  obvious  from 
an  inspection  of  text-fig.  64. 

Rencd  Portal  Veins, — In  addition  to  the  veins  from  the  tail  which 
bring  blood  to  the  kidneys,  these  glands  are  also  supplied  with 
blood  from  the  parietes  in  their  immediate  neighbouriiood.  A 
series  of  vessels  (see  text-fig.  65)  arises  from  the  body-walls  and 
plunges  into  the  substance  of  the  kidney  on  either  side.  These 
vessels  were  for  the  most  part  partly  injected  in  the  specimen  at 
my  disposal  and  can  therefore  be  accurately  mapped.  The  perito- 
neum in  this  region  of  the  body  as  elsewhere  is  densely  pigmented. 
But  the  difficulty  of  seeing  through  it  is  removed  by  the  fact  that 
it  is  very  loosely  attached  to  the  parietes  and  to  the  kidneys,  which 
lie,  of  course,  behind  it.  When  it  Ls  carefully  removed  the  veins  in 
question  are  very  plainly  exposed.  They  arise  from  the  parietes 
very  laterally — that  is,  not  at  all  close  to  the  median  dorsal  line, 
whence  such  vessels  ordinarily  arise  in  Lizards.  Originally  they 
appear  to  have  been  accurately  segmental,  one  arising  from  each 
segment  as  denoted  by  a  rib.  In  point  of  fact,  however,  the  vessels 
belonging  to  two  or  to  three  ribs  occasionally  unite  before  opening 
into  the  kidney.  It  is  also  to  be  noted  that  the  veins  in  question 
pour  their  contents  into  the  kidney  at  different  levels.  Some 
vessels  enter  the  kidney  along  its  outer  edge,  while  others  plunge 
into  its  substance  more  dorsally.  This  arrangement  is  roughly 
alternate.  There  were  six  of  these  vessels  to  each  kidney,  but 
their  distribution  was  not  exactly  the  same  on  both  sides  of  the 
body.  These  vessels  do  not  appear  to  be  referred  to  by  Hoch- 
stetter,  though  he  mentions  them  in  Anguis  frctgUis.  I  have 
noticed  them  in  other  Lizards,  where  possibly  they  are  represented 
by  the  veins  from  the  hind  limbs.  In  any  case  they  are  very 
conspicuous  and  impossible  to  miss  in  OphiscmruSy  and  their 
arrangement  is  somewhat  different  from  that  which  characterises 
Anguia, 

It  is  f  lulihermore  to  be  noted  that  those  veins  which  enter  the 
kidney  more  dorsally  join  in  each  case  one  of  another  series  of 
afferent  renals.  I  counted  three  of  these  on  the  right  side,  which 
emerge  from  the  parietes  very  close  to  the  dorsal  middle  line. 
They  are  rather  stouter  vessels,  and  run  over  the  dorsal  siu:faoe 
of  the  kidney  nearly  to  the  outer  edge  of  that  gland  before 
plunging  into  its  substance.  AU  these  parieto-renal  vessels 
become  lost  in  the  substance  of  the  kidney.  There  is  no  super- 
ficially running  trunk  continuous  with  the  caudal  vein  posteriorly 
into  which  they  open.  Nor  can  they  be  traced  into  direct  and 
superficial  connection  with  the  efferent  renal  veins. 

Suprorrendl  Portal  FetTW. — These  important  veins  are  naturally 
referred  to  by  Hochstetter,  who  has  done  so  much  towards  the 
elucidation  of  this  as  of  other  venous  systems  in  the  lAcertilia.    I 
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shall,  however,  describe  the  conditions  observed  by  me  in  a  male 
Ophiaaunta  (Hochstetter  also  examined  a  male)  as  an  indication 
of  the  variability  of  this  region  of  the  venous  system.      Each 
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Renal  veins  of  Ophi$auru$. 

a.  Intercostal  arteries ;  AntJLhd.  Anterior  abdominal  vein ;  LjLhd,  Lateral 
abdominal  vein ;  r.  Afferent  i^enals ;  v.  Veins  running  from  parietes  to  the 
kidney. 

supra-renal  body  has  two  series  of  a£9uent  supra-renals,  as  has 
Ig^iana*.     There  is  an  outer  series  springing  from  the  lateral 

•  Beddard,  "  On  the  Venoos  System  in  certain  Lizaxds,"  P.  H  S.  1904,  vol.  i.  p.  448. 
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parietes  iu  line  with  the  afferent  renal  veins  that  have  just  been 
described,  and  an  inner  series  emerging  from  the  body- wall  close 
to  the  median  dorsal  line.  Of  the  latter  I  observed  only  one 
vessel  on  each  side  of  the  body.  Of  the  former  there  were  two 
on  the  left  side  and  one  on  the  right.  They  collected  blood,  how- 
ever, from  more  than  one  intercostal  space.  On  the  left  side  a 
blood-vessel  belonging  to  the  same  series  runs  from  the  parietes 
to  the  sperm-duct  some  way  behind  the  testis  and  supra-renal. 
I  did  not  observe  one  of  these  vessels  on  the  right  side. 

BeswnhS. 

It  may  be  useful  to  state  briefly  the  main  facts  in  the  circulatory 
system  of  this  Lizard  for  purposes  of  an  easier  comparison  with 
other  forms. 

Arterial  System, 

(1)  The  origin  of  the  carotide  from  the  carotid  arch  suggests 
the  carotid  "  gland  "  of  the  Frog,  inasmuch  as  the  carotid  trunk 
arises  by  several  mouths  from  the  carotid  arch  as  it  bends  round 
to  join  the  systemic  arch. 

(2)  As  in  some  other  Lizards,  the  ptdmonary  artery  gives  off 
a  branch  running  along  the  trachea  and  supplying  the  thyroid 
body.  This  exists  only  on  the  right  side.  The  artery  is  relatively 
■small. 

(3)  The  8id>clavian8  are  two  slender  vessels  arising  by  a 
common  trunk  from  the  right  aorta  and  give  off  two  vertebrals, 
one  arising  from  each. 

(4)  The  intercoatala  are  quite  regularly  paired,  and  nowhere 
deficient  or  asymmetrical.  They  commence  upon  the  right  aorta 
before  it  joins  the  left. 

(5)  The  left  aorta  gives  off  several  ossophageal  branches. 

(6)  There  are  seven  ossophageal  arteries  arising  from  the  common 
aorta,  of  which  the  last  three  arise  from  the  intercostal  of  the 
left  side. 

i7)  There  are  five  gastric  (vrteries  anterior  to  the  co&liac. 
8)  The  Uver  is  supplied  with  arterial  blood  from  ttoo  sources. 
First  by  the  usual  lAcertilian  hepatic  artery^  which  is  a  branch  of 
the  coeliac ;  and  secondly  by  a  number  of  smaU  trunks  accompanying 
ihe  g(Mtro-hepatic  vessels  and  arising  from  the  gastric  arteries. 

(9)  The  relative  positions  of  the  cceliac,  superior  mesenteric, 
una  c»cal  arteries  (as  has  been  shown  by  Rathke  and  Hochstetter) 
differ. 

(10)  The  renal  arteries  are  six  or  seven  in  number,  arising  in 
eomm,on  with  thA  intercostals  and  nearly  regularly  paired.  The 
iliac  arteries  also  give  off  a  branch  to  the  kidneys. 

Venous  System. 
(1)  The  anterior  vena  cat^a  of  the  right  side  receives  a  branch 
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which  ru7i8  almig  the  trachea  parallel  with  a  tracheal  ai*tery 
Inferred  to.     This  vein  does  not  exist  on  the  opposite  side. 

(2)  The  azygoe  vein  ia  developed  on  the  left  aide  of  the 
body  only. 

(3)  There  is  an  unusual  series  of  vestiges  of  the  posterior 
cardinals,  which,  like  the  anterior  vestige  of  the  same,  the  azygos, 
are  upon  the  left  side  of  the  body,  and,  with  the  exception  of  a 
small  twig,  not  upon  the  right  side.  The  veins  form  the  dorsal 
parieto-hepatics,  and  pour  their  contents  into  a  common  trunk 
which  runs  below  the  Hver  only  in  its  anterior  region,  and  which 
receives  also  branches  from  the  first  half  of  the  stomach, 

(4)  The  (mterior  (Mamhud  vein  receives  the  portal  just  before 
its  entrance  into  the  liver,  along  which  it  is  not  prolonged,  and 
just  after  the  entrance  of  the  portal  the  posterior  part  of  the 
epigastric  vein.  The  anterior  region  of  the  epigastric  vein  is 
either  separate  from  the  posterior  part  or  joined  by  the  minutest 
twig ;  it  pours  its  blood  into  the  liver  near  to  its  anterior  end. 

(5)  There  are  gastro-hepatic  vessels  to  the  number  of  four  or 
4ve  in  the  anterior  reguyn  of  the  stomach  and  liver  only.  The  blood 
from  the  posterior  region  of  the  stomach  is  chiefly  collected  into 
a  vessel  which  runs  back  along  the  stomach  and  joins  the  com- 
bined portal  and  anterior  abdominal. 

(6)  The  suprorrenal  portal  system  consists  of  tvx>  series  of 
vessds,  of  which  one  series,  consisting  of  one  or  more  twigs,  arises 
from  the  parietes  laterally ;  the  other  series,  consisting  of  one 
vessel  only,  arises  from  the  parietes  close  to  the  dorsal  middle  line. 
Veins  also  emerge  from  the  panetes  and  run  to  the  sperm-duct. 

(7)  The  kidneys  receive  blood  from  the  parietes  in  their  neigh- 
bourhood by  a  series  of  about  six  veins  to  each  kidney  arranged 
metamerically,  and  corresponding  in  point  of  emergence  from  the 
parietes  with  the  more  laterally  placed  supra-renal  portals. 

The  two  halves  of  the  anterior  abdominal,  before  they  join, 
also  give  off  two  twigs  to  the  kidney  on  each  side 

(8)  A  lateral  abdominal  vein  is  present,  which  runs  along  the 
kidney  on  the  outer  side,  but  dies  away  before  reaching  its 
anterior  end. 

(4)  On  the  Aiiatomy  o/*  Amphisbsena  brasiliana,  particularly  of  the 
Vascular  System  and  the  Mesenteries, 

Though  a  good  deal  of  information  concerning  the  anatomy  of 
this  genus  of  Lacertilia  is  already  contained  in  zoological  litera- 
ture *,  there  remain  certain  matters  which  have  not  been  ex- 
haustively studied,  either  in  the  species  (Amphisbama  brasiliana) 
with  which  I  deal  in  the  communication  now  submitted  to  the 
Society  or  in  other  species.  I  have  therefore,  in  continuation  of 
a  series  of  dissections  of  the  Lacertilia,  some  of  the  results  of  which 

*  The  principal  anatomical  memoirs  dealing  with  the  viscera  are  hy  v.  Bedriaga 
(Arch.  f.  Natnrg.  ISSi),  Rmalian  (Zeitsclir.  wiss.  Zool.  1886),  and  Bntler  (P.  Z.  S. 
1896).    In  none  of  these  is  A,  hratiliana  dealt  with. 
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have  been  published  by  the  Society*,  attempted  to  fill  in  some  of 
the  lacunae  in  our  knowledge  of  an  undoubtedly  interesting  genus 
of  Laoertilia,  the  systematic  position  of  which  within  the  order 
cannot  certainly  at  present  be  regarded  as  conclusively  decided  t. 

Mesenteries  and  Veins  of  the  JAver, — The  hepatic  ligaments  are 
quite  t3rpically  Iju^ertilian,  though  presenting  apparent  differences 
hx)m  those  of  other  Lacertilia,  whidi  are  due  simply  to  the  snake- 
like form  of  Amphisbcena  and  the  correspondingly  snake-like 
form  of  the  liver.  In  my  example  of  Amphishcma  brasiUana, 
measuring  15  inches  in  total  length,  the  liver  is  107  mm.  or  nearly 
4|  inches.  The  smaller  left  lobe,  which  extends  neither  so  faa* 
forward  nor  so  far  backward  as  the  right  lobet,  is  only  73  mm. 
long.  It  may  be  noticed  in  passing  that  the  liver  shows  several 
rather  obliquely  placed  transverse  fissures,  a  state  of  affairs  which 
is  known  to  exist  in  burrowing,  and  also  in  marine,  snakes  and 
in  the  burrowing  Csecilians.  The  transverse  lobation  of  the  liver 
is  not,  however,  a  very  marked  phenomenon  in  this  Lizard  and 
might  easily  be,  as  it  has  been  by  some  at  any  rate  §,  overlooked. 

The  umbilical  ligament  is,  as  in  other  Lizards,  attached  along 
the  whole  length  of  the  liver  from  beginning  to  end.  It  does 
not,  however,  end  with  the  liver,  but  is  prolonged  further,  in  fact 
to  the  very  end  of  the  abdominal  cavity.  This  fact  has  been 
noted  by  Butler  J!,  whose  remarks,  in  so  far  as  they  bear  upon  the 
matter  under  consideration,  are  as  follows : — "  In  many  Lizards 
these  fat-bodies,  pushing  the  peritoneum  before  them,  bulge  into 
the* body-cavity;  and,  lying  on  the  course  of  the  large  vessel, 
ventral  to  the  ....  bladder  ....  and  the  alimentary  canal,  into 
the  ventral  ligament  of  which  they  in  some  forms  (Amphisbcenidse) 
obviously  extend,"  &c.  Posteriorly,  however,  in  the  present  species 
the  umbilical  ligament  is  not  attached  to  the  gut.  It  leaves  the 
liver  for  the  stomach  at  the  gall-bladder  and  ceases  to  be  attached 
to  the  stomach  on  a  level  with  the  posterior  extremity  of  the  right 
lobe  of  the  liver.     The  ligament  is  single  throughout. 

The  liver  is  attached  dorsally  by  membranes  which  find  their 
homologues  in  other  Lacertilia  and  are  indeed  but  little  altered 
from  the  arrangements  found  generally.  There  are  two  of  these 
membranes.  The  left-hand  one  attaches  the  left  lobe  of  the  liver 
to  the  stomach,  and  the  right-hand  membi-ane  is  the  "  Hohlvene- 
gekrose  "  of  Hochstetter,  which  attaches  the  vena  caxtL  to  the 
dorsal  parietes  posteriorly  and  is  continued  on  to  the  gonad,  and 
which  anteriorly  has  somewhat  varying  relations  among  the 
Lacertilia  to  the  stomach  and  the  parietes.  In  Amphisbcena 
this  mesentery  does  not  reach  the  dorsal  body-wall  independently 

•  P.Z.S.  1904,1905. 

t  For  a  ri9umi  of  opinion,  see  Furbringer,  "  Beitrag  z.  Systematik  und  Genealogie 
der  Heptilien/'  Jen.  Zeitscbr.  xxxiv.  1900,  p.  616. 

t  It  thos  differa  from  A,  einerea  as  figured  by  v.  Bedriagm,  Arcb.  Naturg.  p.  481 
18i4,  pi.  iv.  fig.  2. 

§  B.  g.  by  Cuvier,  *  Lemons  d'Anat.  Comp.*  ed.  2,  vol.  iv.  part  ii.  (1836). 

fl  ''Ou  the  Relations  of  the  Fat-Bodies  of  the  Sauropsida/'  P.  Z.  S.  1889, 
p.  603. 
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of  the  stomach,  to  which  it  is  attached.  This  disposition  is  possibly 
due  to  the  absence  of  a  left  lung  and  its  accompanying  pulmo- 
hepatic  ligament,  which  in  forms  where  it  does  occur  comes  into 
relation  with  the  right  hepato-gastric  ligament.  At  a  distance 
of  rather  more  than  40  mm.  from  the  anterior  end  of  the  liver 
the  two  dorsal  hepatic  ligaments  unite  to  form  a  single  membrane, 
which  extends  forward  for  the  remainder  of  the  course  of  the 
liver.  It  is  at  least  common,  if  not  the  rule,  among  the  Lacer- 
tilia,  for  these  two  membranes  to  unite  anteriorly.  So  that  the 
conditions  obtaining  in  Amphishcma  are  merely  an  exaggeration 
of  those  to  be  seen  elsewhere,  and  due  to  the  elongation  of  the 
liver.  I  shall  recur  to  this  anatomical  relationship  of  the  mem> 
branes  in  considering  the  blood-vessels  which  i-un  in  them. 

Text-fig.  66. 


Membranes  unitiiig  vQna  ca?a  aod  left  lang  in  AmpkUUhM  brasUiana, 
a.  Umbilical  ligament ;  6.  Pnlmo-hepatic  ligament ;  Lu,  Lung ;  v.e.  Vena  cava. 

The  liver  is  also  attached  to  adjacent  viscera   by  a  lateral 
mesentery  upon  the  left  side  of  the  body,  and  uniting  the  liver  with 
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the  fully  developed  left  lung  (the  only  lung,  as  Mr.  G.  W.  Butler 
has  correctly  asserted,  which  exists  in  Amphisbcena).  The  pulmo- 
hepatic  ligament  in  question  is  attached  to  the  outer  border  of 
the  lung,  where  it  is  first  visible  (text-fig.  66,  B)  at  some  little 
distance  from  the  commencement  of  the  lung,  but  at  a  greater 
distance  from  the  termination  posteriorly  of  that  viscus.  It  is 
seen  to  be  covered  by  the  umbilical  ligament  when  the  reptile 
is  dissected  so  as  to  leave  the  umbilical  ligament  on  the  left  side ; 
it  is  furthermore  attached  at  first  to  that  ligament,  and  has 
therefore  a  common  attachment  with  it  to  the  liver.  Further 
forward  (text-fig.  66,  C)  the  course  of  the  attachment  of  the 
pulmo-hepatic  ligament  gradually  moves  over  the  lung  obliquely 
until  it  comes  to  lie  upon  its  inner  border,  i.  e,  Uiat  nearest  to 
the  liver,  or  rather  by  this  time  the  vena  cava,  for  the  hver- 
substance  ends  anteriorly  a  good  way  behind  the  heart.  At  the 
same  time  the  umbilical  ligament  moves  obliquely  in  the  line 
of  its  attachment  in  the  opposite  direction,  so  that  ultimately 
(text-fig.  66,  A)  the  inner  edge  of  the  lung  is  tied  to  the 
opposite  edge  of  the  vena  cava  by  a  short  mesentery  which  is 
formed  by  the  fused  pulmo-hepatic  and  umbilical  ligaments, 
while  the  inner  edge  of  the  lung  is  attached  to  the  median  parietes 
by  a  ligament  which  is  presumably  umbilical  ligament  only. 
These  relations  will  be  understood  by  an  inspection  of  the 
accompanying  figures  (text-fig.  66),  which  represent  a  series  of 
diagrammatic  transverse  sections  through  the  region  of  the  liver 
and  lung  which  are  dealt  with  here.  These  attachments  between 
the  liver  and  lung  are  not  peculiar  to  AmphiaJxmia,  as  I  believe ; 
but  they  are  specially  obvious  in  that  Lizard  on  account  of  the 
elongation  of  the  organs  concerned.  The  only  other  ligament  in 
this  region  of  the  body  which  remains  to  be  noticed  is  the  pulmo- 
gastric,  which  attaches  the  lung  to  the  stomach.  It  extends 
along  the  whole  lung,  and  is  continued  beyond  it  as  a  fold  upon 
the  stomach,  extending  back  as  far  as  the  spleen. 

AmphisbcBna  agrees  with  other  Lizards  in  the  possession  of  a 
parieto-hepatic  system  of  veins,  which  seem,  however,  to  be  limited 
to  the  dor^  body- wall.  I  could  at  least  observe  no  such  veins 
in  the  umbilical  ligament  belonging  to  the  ventral  epigastric 
system.  Of  the  former  there  are,  as  Mr.  G.  W.  Butler  has 
correctly  pointed  out  *,  five  veins  distributed  along  the  course  of 
the  liver,  and  not  limited,  as  they  so  often  are,  to  the  right  lobe 
where  it  is  free  from  the  left.  ITiese  veins  (text-fig.  67)  are  large 
and  for  the  most  part  bifurcate  with  a  long  course  between  the 
point  of  evergence  from  the  body- wall  and  of  entrance  into  the 
liver.  They  run,  of  course,  in  the  right  hepato-dorsal  mesentery. 
The  large  number  of  these  veins  is  not  an  important  character,  for 
in  Scineua  offioinaUa  I  find  as  many  as  six.  It  is  their  extension 
along  the  whole  length  of  the  liver  which  is  worthy  of  note,  and 
is  a  likeness  to  the  conditions  which  obtain  in  the  Ophidia, 

•  P.Z.S.  1895,  p.  009,  footnote. 
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Text-fig.  67. 


MOU 


Liver  of  Amphithwna  hratilianOf  Tentnl  view. 

AntJLhd,  Anterior  abdominal  vein ;  dXp,  Dorsal  parieto-hepatic  vein ; 
g.h.  Gall-bladder ;  veL  Vena  cava  posterior. 
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Between  the  liver  and  the  stomach  runs  a  forward  extension  of 
the  poi-tal  vein,  which  dies  away  anteriorly  but  nearly  reaches  the 
forward  extremity  of  the  liver.  At  first  the  dorsal  parieto- 
hepatic  vessels,  where  the  right  lobe  of  the  liver  is  prolonged 
beyond  the  gall-bladder,  open  directly  into  the  intra-hepatic 
venous  system.  But  further  forward,  where  the  two  lobes  of  the 
liver  come  into  continuity  and  the  two  dorsal  hepatic  ligaments 
fuse,  the  parieto-hepatic  portal  veins  open  into  (or  at  least  very 
close  to)  the  forward  extension  of  the  portal  vein  cdready  referred 
to.  It  is  only  in  this  region  that  gastro-hep^tic  vessels  occur. 
The  left  gastro-hepatic  ligament  carries  no  gastro-hepatic  vessels, 
that  I  could  see,  in  that  part  where  it  is  free  from  the  right 
ligament.  The  vessels,  in  fact,  are  first  visible  about  40  mm.  from 
the  anterior  end  of  the  liver.  They  open  into  the  longitudinal 
portal  vessel  like  the  dorsal  parieto-hepatic  veins. 

It  is  important  to  notice  the  likeness  which  the  arrangement 
of  these  veins  in  Amphisbcena  bears  to  the  similar  arrangement 
of  the  same  veins  in  Snakes  on  the  one  hand  and  in  HaUeria  on 
the  other.  In  Lacertilia,  as  a  rule,  the  gastro-hepatic  veins 
bringing  blood  from  the  stomach  and  oesophagus  to  the  liver  enter 
the  latter  organ  separately,  or  at  most  one  or  two  blend  together 
before  opening  into  the  blood-sinuses  of  the  liver.  In  HaUeriay 
as  I  have  already  pointed  out  *,  there  is  a  collecting- vein,  which 
is  a  prolongation  forward  of  the  portal  vein,  that  is  the  cop  joined 
portal  and  anterior  abdominal,  which  runs  in  the  gastro-hepatic 
ligament  on  the  left  side  of  the  body  and  receives  on  the  one  hand 
veins  from  the  stomach,  while  on  the  other  side  it  gives  off  veins 
to  the  liver.  There  is,  however,  m  Hatteria,  no  further  resem- 
blance to  the  conditions  which  obtain  in  Amphisbcena,  In  Snakes 
there  is  the  fiuther  likeness  in  that,  while  there  is  the  same 
forward  pix)longation  of  the  portal  vein  forwards  between  the 
liver  and  the  stomach,  this  vein  not  only  receives  branches  from 
the  stomach  which  it  transmits  to  the  liver  from  the  opposite 
side,  but  it  is  also  in  connection  with  the  venous  system  of  the 
body-wall  by  means  of  the  dorsal  parieto-hepatic  veins,  which 
thus  come,  as  in  Amphisbamay  into  close  relations  with  the  gastro- 
hepatic  veins. 

The  important  point  of  likeness  between  all  three  types  is,  as 
it  appears  to  me,  the  extension  forwards  of  the  portal  up  to  or 
nearly  up  to  the  anterior  extremity  of  the  liver.  The  close 
association  in  Snakes  and  in  Amphisbcena  of  the  dorsal  parieto- 
hepatic  vessels  with  branches  from  the  stomach  to  the  liver  seems  to 
me  to  be  dependent  merely  upon  the  narrow  form  of  the  body  and 
of  the  liver,  and  the  consequent  necessity  of  packing  everything 
in  a  narrow  space.  As  it  is  so  markedly  the  rule  for  the  portal  to 
enter  the  liver  at  its  hinder  boi*der  in  the  Lacertilia,  these  two 
divergences  from  that  normal  condition  cannot  but  attract  atten- 
tion, especially  as  they  show  a  likeness  to  the  admittedly  nearly 

•  Above,  p.  464. 
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related  Ophidia.  A  likenees  between  Hatteria  and  the  Ophidia 
fits  in  well  with  the  view  that  Hatteria^  though  unquestionably  an 
ancient  form,  is  nevertheless  to  be  placed  closer  to  the  Squamata 
than  to  any  other  group  of  Reptiles.  The  Amphisbsenids  un- 
doubtedly differ  much  from  other  Lacertilia,  not  only  in  structiures 
i*elated  to  their  apodous  condition  and  snake-like  habit,  but  in 
various  features  which  have  at  least  no  obvious  connection  with 
their  mode  of  life.  There  are  no  clear  indications  of  their 
relationship  to  other  Laoertilia*.  It  may  be  that  the  fact  dealt 
with  above  is  of  some  suggestiveness  as  a  clue  to  the  position  of 
this  group,  which,  judging  from  its  distribution  and  great  modifi- 
cation, would  not  seem  to  be  a  modem  type  of  Lacertilian. 

Other  Veins, — It  has  been  recorded  by  v.  Bedriaga  that  the 
posterior  vena  cava  of  Amphishcena  shows  no  divergences  from 
the  Lacertilian  type.  The  left  vena  renalis  revehens  turns 
abruptly  to  the  right  at  about  the  middle  of  the  testis,  where  it 
receives  the  left  spermatic  vein,  and  from  the  right  vena  renalis 
revehens  where  the  latter  receives  the  right  spermatic  vein.  In 
its  course  the  vena  renalis  revehens  of  the  right  side  (no  doubt 
of  the  left  also,  though  I  have  not  positively  ascertained  the  fact) 
appears  to  I'eceive  several  veins  from  the  parietes.  These,  how- 
ever, really  open  into  a  vein  to  be  described  later. 

Supra-renal  portal  veins  exist.  There  were  two  on  the  left 
side  and  two  on  the  right.  On  the  right  side,  where  circumstances 
allowed  a  more  careful  study,  these  veins  were  seen  to  open  into 
si  vein  running  along  the  vas  deferens  as  figured  by  Hochstetter  t 
for  Lacerta  vwidis.  But  in  Amphishcena  this  vein  runs  back  to 
the  kidney  and  receives  in  its  course  between  the  testis  and  the 
kidney  four  veins  from  the  parietes  springing  close  to  the  dorsal 
line.  In  continuation  of  this  series  three  veins  open  into  each 
kidney. 

This  vein  is  shown  in  the  accompanying  figure  (text-fig.  68, 
}).  486).  It  is  clearly  the  equivalent  of  the  vena  deferentialis 
figured  and  described  by  Hochstetter  in  Varamis  +.  He  does  not, 
however,  mention  branches  to  it  from  the  parietes,  such  as  occur  in 
Amphishoma,  Considering  this  latter  fact  and  the  relations  of 
the  vein  to  the  vas  deferens  (Wolffian  duct),  I  imagine  that  it  is  to 
be  regarded  as  a  persistent,  though  small,  posterior  cardinal  viBin. 

V.  Bedriaga,  in  his  illustration  §  of  the  viscera  and  vascular 
canals  in  Amphishcena  cvnerea^  shows  veins  from  the  parietes 
opening  into  the  vena  renalis  revehens  of  the  left  side.  But  this 
illustration  refers  to  a  female  example,  in  which  the  vein  which 
I  have  just  described  may  not  exist.  Moreover,  veins  running 
along  the  oviducal  membrane  and  opening  into  the  kidney-system, 
such  as  exist  in  other  Lizards,  are  obviously  not  the  homologues 

*  Th«y  are,  as  it  appears  to  me,  rightly  regarded  by  Farbrioger  as  a  suborder 
eciuivaleDt  to  Laoertilia  vera,  ChanuBleouta,  &c. 
t  Morph.  JB.  ziz.  Taf.  xvL  fig.  18. 


Loe,  eU,  p.  466,  Taf.  xvi.  fig.  17,  t».rf. 

Arch.  f.  Naturg.  Bd.  1. 1884^  pi.  iv.  fig.  2,  rr. 
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of  this  vena  de/erentiaUs,  or  posterior  cardinal  as  I  prefer  to 
call  it. 

Tert-fig.  68.  Text-fig.  69. 


S.r.fi'.s 


r, 


?-~ 
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K..\ 
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Test«fig.  68. — Kidney,  testis,  and  interyening  veins  of  AmphUhana  branliana, 

K,  Kidney ;  r.p.  Veins  from  the  parietes  to  the  kidney ;  S.r.p.  Soprarenal  portals 
opening  into  a  cardinal ;  T,  Testis ;  V,d.  Vas  deferens ;  V.r.eff*  Renal  efferent 
vein;  V.V,  Parietal  veins  opening  into  cardinal. 

Text-fig.  69. — Origin  of  subclavian  in  AmphUhetna  hrcttUiana, 

A&  JB,  Aortic  arches ;  ic,  Intercostals ;  L.8cl.  &  RJSeL  Left  and  right  sabclavian 
M,  Muscle  referred  to  in  text. 

Arterial  System*. — As  is  well  known,  the  carotids  in  Amphia- 

*  The  arteries  of  Amphishatta  (but  not  of  the  present  species)  are  dealt  with  by 
Bathke,  v.  Bedriaga,  and  Smalian  (Zeitschr.  wiss.  Zool.  1885),  the  last  of  whom  does 
not  give  many  details. 
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bama  are  not  joined  by  ductus  Botalli  to  the  systemic  arch. 
The  left  systemic  arch  in  A.  brasUiatia  is  considerably  larger 
than  the  right. 

The  left  anterior  vertebral  artery  is  not  exposed  for  the  whole 
of  its  course  within  the  body -cavity.  Shortly  after  its  origin 
from  the  right  aortic  arch,  and  while  its  course  is  still  oblique 
and  towards  the  left  side  of  the  body,  it  is  covered  by  a  muscular 
layer,  which  \b  a  continuation  of  the  thick  muscle  covering  the 
vertebral  centra  in  the  cervical  region,  and  forming  a  soft  cushion 
for  the  oesophagus  to  rest  upon,  and  corresponding,  I  presume,  to 
the  longus  colli.  This  muscle  (see  text-fig.  69,  p.  486),  after 
crossing  the  left  anterior  vertebral  artery  as  already  mentioned, 
becomes  more  and  more  slender  and  disappears.  It  is  important 
to  note  that  it  is  not  symmetrical,  and  that  no  corresponding  slip 
covei-s  the  right  anterior  vertebral  artery.  This  curvature  of  one 
artery  at  least  by  a  muscular  slip  seems  to  me  to  have  a  bearing 
upon  the  homology  of  the  arteries. 

The  origin  of  these  arteries  from  the  right  aortic  arch,  and  the 
fact  that  one  springs  from  the  aortic  stem  in  front  of  the  other, 
is  a  distinct  point  of  likeness  to  the  subclavians  of  other  Lizards, 
which  give  off  an  anteriorly  running  vertebi-al.  The  loss  of  the 
fore  limbs  and  the  increased  impoi-tance  of  the  neck  for  burrow- 
ing purposes  might  account  for  the  disappearance  of  the  main 
subclavian  stem  and  the  increase  of  its  vertebral  branch.  *The 
burrowing  of  the  artery  in  question  beneath  the  musculature  to 
which  I  have  referred  is  found  in  the  case  of  the  subclavian  of 

There  are  three  very  slender  oesophageal  arteries  arising  from 
the  aorta.  They  are  followed  by  three  gastric  arteries,  of  which 
the  last  lies  a  little  way  behind  the  gall-bladder.  The  mesenteric 
arteries  have  been  shown  by  Rathket  to  differ  considerably 
among  the  Amphisb»nid«e.  In  the  species  examined  by  me 
there  is  a  cosliac  artery  followed  by  a  common  mesenteric ;  the 
intestine  is  also  supplied  by  a  posterior  mesenteric  which  arises 
from  the  aorta  among  the  renal  arteries. 

The  spermatic  arteries  arise  just  after  the  arteria  mesenterica 
communis ;  the  right  is  slightly  in  advance  of  the  left.  They 
both  arise  in  common  with  an  intercostal.  On  the  left  side  an 
additional  spermatic  artery  arises  very  close  behind  the  main 
one. 

Behind  the  spermatic  arteries  a  number  of  fine  arteries  supply 
the  vas  deferens.  Of  these  I  counted  six  on  the  left  side,  and 
there  are  about  as  many  on  the  right.  As  a  rule  (five  on  the  left 
side),  these  arteries  arose  directly  from  the  aorta  and  indepen- 
dently of  the  intercostal  arteries. 

The  renal  arteries  differ  in  number  on  the  two  sides  of  the 
body.     1  counted  foiu*  on  the  left  and  five  on  the  right  side. 

•  Beddard,  P.  Z.  S.  1904,  i.  p.  465. 

t  Abh.  Ak.  WiM.  MuncheD,  ix.  (1863).  See  also  Hochstetter,  Morph.  Jabrb. 
xxvi.  (1898). 
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They  very  largely  arise  in  common  with  interoostals.  They  do 
not,  however,  show  the  continuous  symmetry  and  regularity  that 
is  shown  by  the  renal  arteries  in  Ophisaurus,  In  Amphi^xEna 
cinereay  v.  Bedriaga  states  tke  presence  of  5-7  pairs  of  renal 
arteries,  of  which  the  first  pair  are  much  the  largest  and  are  trace- 
able for  a  long  distance  along  the  outer  border  of  each  kidney. 

The  iiUercostal  arteries  in  Amphisbasna  are  upoa  the  Laoer- 
tilian  plan,  and  not  upon  that  shown  in  the  Ophidia  in  spite  of 
the  length  of  the  body.  They  are  paired  equisized  arteries*, 
each  artery  of  a  pair  close  together  in  their  origin  from  the 
vent  ml  surface  of  the  dorsal  aorta.  Though  these  pairs  are 
regular  and  repeated  with  no  variation  from  segment  to  s^^ment, 
there  are  nevertheless  occasional,  but  very  occasional,  indications 
of  a  divergence  in  the  direction  of  the  arrangement  so  character- 
istic of  the  Ophidia  other  than  the  Boidie.  In  one  case,  on  the 
left  side  of  the  body,  a  single  intercostal  artery  bifurcated 
immediately  after  its  origin  from  the  aorta  and  supplied  two 
intercostal  regions,  one  in  front  and  one  behind.  In  another 
case  an  intercostal  was  wanting  on  the  left  side,  but  a  branch 
from  the  right  con^esponding  intercostal  was  seen  to  pass  under 
the  vertebra  and  to  supply  the  left  side  of  the  body.  Very 
genei'ally  the  intercostals  branch  before  becoming  lost  to  sight 
within  the  muscles  of  the  dorsal  parietes.  There  are  two  divisions 
whigh  burrow,  and  a  trunk  which  runs  superficially  outwards 
between  the  ribs.  This  superficial  trunk  is  to  be  seen  in  other 
lAcertilia,  particularly  among  the  Scincidse.  No  intercostals 
arise  from  the  left  aortic  arch,  which  is,  indeed,  free  from  branches 
of  any  kind.     Three  pairs  arise  from  the  right  aortic  arch. 

Lufi^a, — The  trachea  and  lungs  of  the  present  species  differ 
very  considerably  from  those  of  Amphisbamaftdiginoeaj  described 
and  figiu^  by  Wiedersheim  t.  That  author  figures  the  lung 
as  extending  considerably  anteriorly  to  the  heart,  and  the  trachea 
opeuH  into  it  by  a  series  of  short  branches  of  its  lower  surface. 
Tlie  arrangement,  in  fact,  is  obviously  suggestive  of  the  "  tracheal 
lung ''  of  certain  Snakes,  and  especially  of  the  genus  OphiophaguSy 
where,  as  I  myself  have  recently  described,  the  trachea  opens  by 
a  series  of  orifices  into  the  pre-cardiac  portion  of  the  lungt.  An 
almost  exactly  similar  specialisation  in  a  Snake,  or  rather  in  many 
Snakes  and  in  a  snake-like  Lizard,  is  very  remarkable.  It  seems 
possible,  in  view  of  the  fact  that  the  tracheal  lung  exists  in  Snakes 
of  quite  different  families,  and  that  it  also  exists  in  Amphisbasna 
ftdiginoaa  §,  that  this  state  of  affairs  is  primitive  and  is  to  be 
referred  to  an  Amphibian  ancestor  in  which  the  lung,  as  in  the 
Frog  kc,y  opens  at  once  into  the  pharynx  without  the  intermedia- 
tion of  any  length  of  trachea. 

*  v.  Bedriaga,  however,  figures  the  first  few  intercostals  as  arising  in  an  irregakr 
and  therefore  snake-like  fashion. 
t  Vergl.  Anat.  Wirbelth.  2nd  ed.  1886,  p.  668. 
t  P.  Z.  S.  1903,  vol.  ii.  p.  822. 
§  Snwlian.  however  (Zeitschr.  wiss.  Zool.  1886),  does  not  find  this  arrangement. 
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In  any  case  the  tracheal  lung  does  not  exist  in  Amphisbama 
hramliana.  The  trachea  opens  into  the  lung  some  way  behind 
the  heart)  and  is  only  continued  into  the  lung  for  a  very  short 
way.  The  short  portion  of  the  trachea  which  lies  within  the 
lung  shows  an  irregularity  in  the  cartilaginous  rings,  which  are 
no  longer  uniform  hoops.  Th^  rudimentary  right  lung  \&  exactly 
half  an  inch  long,  and,  like  the  long  left  lung,  extends  for  a  short 
way  in  front  of  the  entrance  of  the  trachea.  The  left  lung 
reaches  down  the  body  as  far  as  the  end  of  the  liver.  Of  the 
King  of  AmphUbcena  (presumably  the  species /o/j^iTwwa)  Dr.  Wie- 
dersheim  writes  in  the  same  work  (referred  to  in  footnote) : 
**  Die  Lunge,  deren  interessantes  Verbal  ten  zur  Trachea  ich 
friiher  schon  erwahnt  habe,  ist  insofem  hoher  entwickelt  als 
diejenige  der  Lacertilier,  als  es  kein  einheitliches  centrales  Lumen 
mehr  besitzt,  sondem  von  einem  feinen  Balkchennetz  durch- 
flochten  ist."  The  lung,  in  fact,  of  that  species  would  appear  to 
resemble  that  of  higher  Reptiles,  such  as  the  Crocodilia.  In 
Amphisbcena  brctsUiana  there  is  nothing  of  the  kind  to  be  seen. 
The  lung  is  a  simple  sac  as  in  Lizards  generally.  It  has  not, 
indeed,  even  traces  of  a  more  complex  structure,  such  as  are  to 
1)0  found  in  many  Lacertilia.  The  walls  show  the  usual  honey- 
comb appearance,  and  they  are  fairly  thick,  which  would  seem  to 
allow  of  a  considerable  inflation  of  the  lung.  These  important 
differences  between  two  species  placed  in  the  same  genus  would 
.seem  to  suggest  that  the  genera  of  Amphisbaenidae  need  revision. 
They  are  remarkably  analogous,  as  I  have  observed,  to  the  differ- 
ences which  distinguish  the  Hamadryad  Bnake  from  the  Cobra ; 
and  these  two  are  by  many  authorities  confounded  in  one 
genus*. 


December  12,  1905. 
Howard  Saunders,  Esq.,  Vice-President,  in  the  Chan-. 

The  Secretary  i*ead  the  following  report  on  the  additions  that 
had  been  made  to  the  Society's  Menagerie  in  November  1905 : — 

The  number  of  registered  additions  to  the  Society's  Menagerie 
diuing  the  month  of  November  was  147,  of  which  64  were  by 
presentation,  24  by  birth,  9  by  purchase,  35  were  received  on 
deposit  and  15  in  exchange.  The  number  of  departures  during 
the  same  period,  by  death  and  removals,  was  166. 

Amongst  the  additions  attention  may  be  called  to  : — 

An  Abyssinian  Guereza  {Colobtts  e^sainicus  mcUschiei)  and  a 
White-tailed  Mongoose  {Herpeates  albkauda)  from  the  Upper 
Nile,  presented  by  Mr.  J.  J.  Harrison,  on  Nov.  3rd. 

A  Water-Chevrotain  {Darcaiherium  aqualicum)  from  Liberia, 

•  See  Beddiird,  •*0a  the  Tnwhea  Ac.  of  the  Hamadryad,"  P.Z.S.  1903,  vol  ii. 
p.  319. 
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presented  by  Sir  Hany  Johnston,  G.O.M.G.,  K.C.B.,  on  Nov. 
25th. 

A  Capybara  (Hydrochoenis  capyhara)^  a  Violet-eared  Humming- 
bird (Petasophora  iolata),  two  Purple  Sugar-birds  {Ccereha  cterulea)^ 
two  Spotted  Emerald  Tanagers  {Calliste  gtUtata)f  and  a  Red-billed 
Toucan  {Bhamphastos  erythrorhynth\i8\  from  Carieas,  Venezuela, 
presented  by  Capt.  Albert  Pam,  F.Z.S.,  on  Nov.  25th. 

The  Secretary  exhibited  a  coloured  print,  published  by 
R.  Ackermann  in  July  1812,  of  Polito's  Royal  Menagerie  at 
Exeter  'Change,  London.  Mr.  Polito  died  in  1814,  and  the 
Menagerie  was  taken  over  by  his  chief  assistant  Mr.  Cross,  a 
relative  of  the  well-known  Liverpool  naturalist.  The  Exeter 
'Change  Menagerie  became  famous  in  1827,  because  of  the  death 
of  an  Elephant  which  became  infuriated  and  had  to  be  killed. 
The  Secretary  was  indebted  to  Mr.  Howard  Saunders,  V.P.Z.S., 
for  calling  his  attention  to  a  long  account  of  this  occurrence 
published  in  Hone's  *  Every-Day  Book '  for  1827. 


Mr.  A.  H.  Cocks,  F.Z.S. ,  exhibited  twelve  enlarged  photographis 
of  Whales  taken  by  him  at  the  Finwhaling  Factories  in  East 
Finmarken  in  1883-89.  The  species  represented  were  Megapiera 
longifmana,  Balcenoptera  aibhcddii,  B,  mtcsctUus,  and  B.  borealis. 


Mr.  Geo.  P.  Mudge,  F.Z.S.,  exhibited  an  abnormal  Dogfish 
{ScyUium  canictda)  in  which  the  proximal  limb  of  the  siphonal 
stomach  was  everted  into  the  pharynx,  where  it  took  the  form  of 
a  flattened  spathulate-shaped  sac.  Within  the  sac  (which  was 
lined  with  coelomic  epithelium)  there  were  contained  the  ilistal 
loop  of  the  stomach,  the  spleen  and  pancreas.  That  it  was  a 
permanent  condition,  formed  in  the  course  of  development,  he 
believed  to  be  shown  by  the  great  length  of  the  lieno-gastric 
artery  and  by  the  presence  of  a  peculiar  triangidar-shaped  inva- 
ginated  sac,  supplied  by  this  arterj^  and  infolded  from  the  dorsal 
surface  of  the  everted  loop  of  the  stomach  at  its  anteiior  end. 


Mr.  Mudge  also  exhibited  an  Earthworm  {AUolobophora  sp.  ?) 
with  a  bifid  posterior  extremity.  It  was  found  at  Bradfield, 
Manningtree,  in  Essex,  and  was  sent  to  Mr.  Cole,  the  honorary 
curator  of  the  Essex  Field-Club  Museum,  who  was  kind  enough 
to  lend  it  to  Mr.  Mudge  for  description.  The  worm  was  normal 
to  about  the  56th  segment,  or  to  rather  more  than  one-half  its 
length,  when  it  divided  into  two  nearly  symmetrical  branches ; 
the  right  branch  at  its  origin  was  just  a  trifle  larger  than  the 
left,  but  otherwise  the  two  were  equal. 

A  distinct  anal  aperture  was  present  at  the  posterior  extremity 
of  each  branch,  ami  indicated  that  the  intestine  was  branched  in 
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a  corresponding  way.  The  dorsal  (supra-intestinal)  blood-vessel 
could  be  distinctly  seen  through  the  body- wall,  and  it  branched  in 
the  same  fashion  as  the  body.  Each  branch  bore  its  own  four 
rows  of  setee.  

Mr.  H.  B.  Fantham,  B.Sc.,  F.Z.S.,  exhibited  and  made  the 
following  remarks  upon  microscopic  preparations  of  a  new 
Hffimosporidian  parasite  belonging  to  the  genus  Piropkuma,  from 
the  blood  of  the  white  rat : — The  parasite  is  endoglobular  and  the 
trophozoites  are  ovoid  (0*5  to  1*5 /i  in  diameter)  or  pear  shaped 
(2  to  3^  long  and  1  to  1*5  ;i  broad),  and  usually  uninucleate. 
A  single  pear-shaped  trophozoite  often  occurs  alone  in  a  blood- 
corpuscle  of  the  host.  Some  amcbboid  forms  were  seen  in  the 
spleen.  Schizogony  takes  place  inside  the  red  blood-corpuscles  by 
simple  fission.  Double  infection  of  a  blood-corpuscle  may  occur, 
while  free  ovoid  forms  of  the  parasite  have  also  been  seen. 
For  this  new  species  of  Piroplaema  in  the  white  rat,  the  name 
FiropUi8ina  muris  is  proposed.  The  parasites  are  not  numerous 
in  the  peripheral  circulation  of  the  Host,  but  occur  in  greater 
numbers  in  the  spleen,  liver,  and  bone-marrow. 

Some  of  the  pathological  effects  (piroplasmosis)  in  the  white 
rat,  due  to  this  parasite,  were  an»mia,  biliary  fever,  alopecia, 
emaciation,  ulcers  on  the  ears  and  tail,  enlarged  spleen,  &c,,  and 
proved  fatal. 

The  genus  Piroplaema  is  of  great  interest,  as  species  of  it 
give  rise  in  various  mammals  to  serious  diseases,  usually  of  the 
nature  of  biliary  fever.  P,  bigeminum  is  the  pathogenic  agent 
of  Texas  Fever  (Redwater)  in  cattle;  P.  cants  of  malignant 
jaundice  in  dogs ;  P,  equi  of  biliary  fever  in  horses ;  and  P.  oris 
of  similar  diseases  in  sheep.  Piroplasmosis  may  also  occur  in  the 
human  subject,  e.  g.  P.  hominis  is  found  in  the  blood  of  persons 
suffering  from  Spotted  or  Tick  Fever  in  the  Rocky  Mountains ; 
while  the  LeLsh man- Donovan  bodies  found  in  cases  of  '^  Kala- 
azar"  and  Delhi  boil  in  India  are  referred  by  Laveran  and 
Mesnil  to  this  genus,  as  P.  donavani.  A  PiropUtama  has  also  been 
stated  to  have  been  found  in  the  blood  of  certain  lizard^  in  India, 
though  details  have  not  yet  been  published.  The  symptoms  in 
the  white  rat  seem  to  exhibit  a  combination  of  those  enumerated 
in  other  mammalian  hosts. 

Piroplasmosis  is  usually  disseminated  by  ticks;  but  no  ticks 
have  yet  been  found  on  iii^ected  white  rats.  Perhaps  the  inter- 
mediate host  in  this  case  is  a  louse  or  a  flea.  No  flagellates  were 
foimd  in  citrate  cultures  of  the  blood  of  infected  white  rats, 
though  Capt.  Rogers,  I.M.S.,  has  obtained  flagellates  from  cultures 
of  P,  donovani,  

Mr.  Oldfield  Thomas,  F.R.S.,  F.Z.S.,  exhibited  the  tail-vertebne 
of  a  Dormouse  of  the  genus  Eliomya  recently  received  by  the 
British  Museum  from  Central  Asia,  and  stated  that  it  appearie 
to  represent  a  case  of  regeneration  similar  to  what  occurred  in 
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the  tails  of  Lizards.      Any  form  of  regeneration  of  osseous  part^ 
had  been  hitheito  quite  unknown  among  Mammals*. 

The  external  tail  of  this  Dormouse  was  about  5  cm.  in  length, 
and  was  thickened,  fat,  and  club-shaped  terminally,  where  it> 
liairs,  9  or  10  mm.  long  on  its  basal  portion,  lengthened  to  25- 
28  mm.  It  formed  therefore  a  sort  of  bushy  club,  quite  different 
to  the  simple  distichous  tail  of  a  normal  specimen.  A  similai- 
tail  had  been  described  in  a  Liberian  Dormouse  {Claviglis  erasm- 
cavdatvs  Jent.t),  but  the  bones  had  not  been  examined. 

On  extracting  the  bones  of  the  tail,  they  proved  to  be  of  an 
appearance  so  closely  similar  to  that  found  in  cases  of  regeneration 
in  Lizards,  that  Mr.  Thomas  had  no  doubt  whatever  that  they 
were  of  the  same  nature,  and  search  for  further  examples  fully 
confirmed  this  opinion. 

For,  firstly,  among  the  collections  of  the  British  Museum  there 
was  found  an  example  of  a  small  Graphiurus  from  Fernando  Po 
with  a  similar  club-shaped,  bushy  tail,  always  hitherto  looked 
upon  as  accidentally  broken,  and  this  on  being  opened  proved  aUo 
to  contain  a  long  regenerated  terminal  "style,"  as  shown  in  fig.  71 . 

But  this  specimen,  like  that  from  Central  Asia,  was  open  to  the 
objection  that  being  a  single  individual  from  an  out  of  the  way 
locality,  it  might  conceivably  represent  a  normal  specific  variation, 
and  not  a  case  of  regeneration. 

Happily,  however,  further  search  had  resulted  in  the  discovery 
of  four  specimens  of  a  species  of  Graphimnis  from  the  Cameroons, 
sent  by  Mr.  G.  L.  Bates,  one  of  which  had  a  club-shaped  tail, 
with  a  styliform  bony  appendix,  while  the  other  three  had  normal 
Dormouse  tails.  This  serias  thus  put  beyond  cavil  the  inference 
already  arrived  at  as  to  the  abnormal  character  of  the  specimen 
exhibited. 

Text-fig.  70  shows  the  tail-vertebne  and  regenerated  appendix 
of  the  Central- Asian  Eliomys,  now  exhibited.  The  caudal  column 
consisted  of  11  normal  vertebne,  while  the  proximal  end  of  the 
12th  was  also  normal.  But  distally  this  vertebra  thinned  out 
into  a  long  slender  style,  its  total  length  being  15  mm.  and  it^ 
diameter  (after  the  basal  2  mm.)  rather  less  than  1  mm.  At  its 
tip  there  was  a  constriction  succeeded  by  a  small  thickened  knob. 
The  preceding  vertebra  measured  6*2  x  1*8. 

Text-fig.  71  shows  the  tail  of  the  Fernando  Po  Graphiurns. 
Here,  owing  to  the  original  breaking  having  occurred  nearer  the 
body,  there  appeared  to  be  only  about  six  normal  vertebne  pi-e- 
ceding  the  elongated  terminal  one.  This  latter  was  11  mm.  in 
length,  and  instead  of  the  knob  at  the  end  it  had  a  slightly 
crooked  point.  The  drawing  would  show  the  pasition  of  the  point 
relative  to  the  general  body  of  the  tail. 

On  breaking  the  terminal  spike  across,  its  section  proved  to  he 

*  "  In  the  Maintnals  neither  the  legs  nor  the  tail  nor  the  jaws  regenerate,  although 
several  of  the  intenial  organs  ....  have  extensive  powers  of  regeneration." — Morgan, 
T.  H., '  Regeneration,'  p.  97  (1903). 

t  Not«8  I^yd.  Mns.  x.  p.  41  (1887). 
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similar  to  that  in  Lizards,  there  being  a  central  tube  filled  with 
soft  or  cartilaginous  matter,  and  surrounded  by  a  cylindrical  bony 
envelope,  of  similar  appearance  and  texture  to  the  true  caudal 
vertebrae.  A  proper  microscopic  examination  and  report  would, 
it  was  hoped,  be  made  by  Dr.  Ridewood. 

In  the  third  specimen  from  the  Frencli  Congo  the  tail  had 
been  broken  at  about  a  third  of  its  length,  and  the  regenerated 
terminal  vertebra,  with  its  spike,  measured  15  mm.  in  length. 


Text-fig.  70. 


Text-fig  71. 


Text-fig.  70. — Tail-vertebrsB  and  regenerated  appendix  of  a  species  of 
Central  Asian  Eliomya, 

Text-fig.  71. — Tail  of  a  species  of  Graphiurus  from  Fernando  Po  showinj^ 
regenerated  appendix. 

It  seemed  clear  from  these  specimens,  from  the  type  of  Claviglis 
crassicaiidatuSj  as  described  by  Dr.  Jentink,  and  from  the  ap- 
pearance presented  by  certain  other  skins  of  Graphiurus  in  the 
Museum  Collection,  that  in  the  not  uncommon  event  of  losing 
part  of  their  tail,  Donnice — perhaps  of  all  species — were  able  U> 
supply  the  place  of  the  lost  part  by  swelling  up  what  remained 
into  a  club-shaped  organ,  clothed  externally  with  abnormally 
long  hairs,  and  supported  internally  by  an  elongated  rod  of  bone 
growing  out  of  the  vertebra  in  which  the  break  had  occurred. 

Such  a  regeneration  would  be  of  essential  value  to  the  animal, 
for,  in  climbing,  the  tail  was  used  as  a  balancer,  and,  if  broken  oflf 
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short,  it8  balancing  functions  might  be  restored  by  the  increafie 
in  ita  thickness  and  length. 

Dr.  W.  G.  Ridewood,  F.Z.8.,  exhibited  microscopic  sections  of 
the  skeletal  tube  found  in  the  restored  tail  of  one  of  the  Dormice 
{Graphiurua)  exhibited  by  Mr.  Thomas.  He  showed  that  the 
wall  was  made  up  of  close-set  lam  elite,  producing  in  a  transv^o'se 
section  a  fine  concentric  striation.  Lacunae  with  numerous 
branching  canaliculi  were  disposed  regidarly  in  relation  with  the 
concentric  striations,  and  the  general  effect  was  that  presented  by 
a  transverse  section  of  the  humerus  or  femur  of  a  Frog.  Internally 
to  the  bony  layers  and  contiguous  with  the  central  jelly  was  a 
moderately  thick  layer,  which  was  clear,  homogeneous,  and 
highly  refractive. 

Dr.  Ridewood  also  exhibited,  by  way  of  contrast,  slides  of  the 
skeleton  of  the  restored  tail  of  an  Iguana  Lizard,  the  skeletal 
tube  in  this  case  being  composed  of  calcified  fibro-cartilage  and 
not  of  bone. 


The  following  papers  were  read  : — 

1 .  On  the  Habits  and  Reactions  of  Crabs  bearing  Actinians 
in  their  Claws.  By  J.  E.  Duerden,  Ph.D.,  A.R.C.Sc. 
(Lond.),  Professor  of  Zoology,  Rhodes  University  Col- 
lege, Grahamstown,  Cape  Colony*. 

[Received  November  29, 1905.] 
(Text-figures  72-76.) 

Prof.  K.  Mobius,  in  1880  (*Beitrage  zur  Meeresfauna  der  Insel 
Mauritius  und  der  Seychelles  *),  described  the  crab  Melia  tesseUaUi 
(Latr.)  as  having  the  remarkable  habit  of  holding  a  living  actinian* 
in  each  clawf.  The  polyps  are  carried  about  in  front  of  the 
crab,  held  in  a  kind  of  defensive  attitude,  and  it  is  assumed  that 
the  actinians,  by  means  of  their  stinging-threads,  may  be  of 
service  to  the  crab  as  aggressive  and  protective  agents  and  assist 
it  in  securing  its  food ;  while,  on  the  other  hand,  the  movements 
of  the  crab  may  serve  the  actinians  by  bringing  them  into  the 
neighbourhood  of  more  prey. 

The  fact  of  one  animal  making  direct  use  of  an  altogether 
ililTerent  type  of  animal  whei-eby  to  obtain  its  food,  employing  it 
as  if  it  were  a  weapon  or  implement,  would  appear  to  be  unique 
among  the  lower  animals,  and  involves  qtiestions  as  to  the  mutual 
relationships  of  the  two,  the  reactions  of  one  towards  the  other, 

♦  Communicated  by  Prof.  Hick  sow,  P.R.S.,  P.Z.S. 

f  The  account  is  given  in  a  footnote  (p.  174)  to  Dr.  P.  Ricbter's  Report  of  the 
Crustacea  of  tbe  Mauritius  and  the  Seychelles  Islands  the  crab  with  an  actinian  in 
each  claw  being  depicted  on  plat«»  xvi.  fig.  19. 
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the  manner  in  which  the  combination  is  brought  about,  and  the 
peculiarities  which  each  may  exhibit  in  correlation  with  the 
commensal  habit. 

The  note  by  Mobius  is  as  follows: — "I  have  collected  about 
50  male  and  female  examples  of  Mdia  tesaeUata,  all  holding  in 
each  claw  an  Actinia  preh&nsa  [text-fig.  72].  The  hooks  on  the 
inner  border  of  claws  are  bent  in  a  peculiar  manner,  so  as  to 
hold  fast  the  actiniau.  I  have  never  been  able  to  withdraw  the 
actinian  from  the  crab  without  injury.  If  the  pieces  of  the  ac- 
tinian  which  had  been  thus  withdi'awn  were  allowed  to  remain  in 
the  vessel  along  with  the  Melia  tessellcUa,  the  latter  again  seized 
them  in  a  short  time.  If  the  actinians  were  cut  into  pieces  they 
were  again  found  in  a  few  hours  in  the  claws  of  the  crabs. 

Text-fig.  72. 


Melia  tessellata  from  Mauritias,  holding  au  actiniau  in  each  claw  (Richter). 

"  It  is  very  evident  that  the  actinians  by  means  of  the  threads 
of  their  stinging-cells  are  able  to  assist  the  crab  in  securing  its 
prey,  for  which  the  actinian  has  the  advantage  of  being  carried 
from  one  place  to  another,  and  by  this  means  is  brought  into 
touch  with  more  animals  which  serve  them  as  food.  We  have 
here  a  very  interesting  case  of  commensalism." 

Nothing  further  seems  to  have  been  contributed  to  this 
peculiar  relationship  between  crab  and  actinian  until  Mr.  J. 
Stanley  Gardiner's  expedition  to  the  Maldive  Islands.  In  the 
account  of  the  marine  crustaceans  of  this  expedition,  Mr.  L.  A. 
Borradaile  (*  The  Fauna  and  Geography  of  the  Maldive  and  Lacca- 
dive  Archipelagoes,'  vol.  i.  pt.  3,  p.  250)  writes  of  Melia  tessellata 
(text-fig.  73,  p.  496)  as  follows : — "  The  crab,  which  lives,  like 
Trapezia,  among  the  living  branches  of  coral  stocks,  holding  on  by 
its  long  slender  legs,  has  for  some  time  been  known  to  be  in  the 
habit  of  carrying  in  each  chela  a  small  sea-anemone.  The  object 
of  this  habit  is  not  known,  but  it  is  certainly  a  voluntary  act  on 
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the  part  of  the  crah,  for  the  actinian  is  not  attached,  hut  held 
between  the  fingers  of  the  Afelia,  and,  if  it  be  taken  away,  vrill 
be  again  seized.  Usually  there  is  an  anemone  in  each  hand,  but 
sometimes  one  or  both  hands  are  empty.     The  actiniaus,  which 

Text-fig.  73. 


Melia  tessellata  from  the  Maldivc  and  Laocadive  Archipelagoes,  bearing  in  each 
claw  a  sea-anemone  ;  the  crab  is  represented  holding  on  to  a  living  coral  stock. 
6.  The  "  hand  "  holding  an  anemone.    Both  enlarged.    (After  Borradaile.)  ^ 


are  grasped  firmly  i-ound  the  middle  below  the  tentacles,  may  be 
useful,  by  means  of  their  stinging-cells,  either  for  defence  or  to 
*  fish  *  for  food  with,  or  perhaps  for  both  purposes.    The  chelipeds 
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are  slender  and  feeble — ill-suited  for  defence,  but  at  the  same 
time  mobile  and  well  adapted  to  wield  the  anemones  they  carry  ; 
and,  if  the  crab  be  threatened,  it  will  stretch  out  its  arms  towards 
the  aggressor,  as  though  it  would  ward  him  off  with  the  dis- 
agreeable obstacles  it  thus  presents  to  his  attack..  Certainly  the 
fingers  cannot  be  used  to  take  food  unless  the  anemone  be  first 
dropped  ;  but,  on  the  other  hand,  the  tentacles  of  the  latter  are 
directed  outwards,  away  from  the  mouth  of  the  crab.  The  thii'd 
maxillipeds  are  mobile,  with  the  proximal  joints  rather  slender 
and  the  last  three  stout,  and  are  fringed  with  long  hairs. 
Possibly  they  are  used  to  catch  small  organisms  for  food  in  much 
the  same  way  as  those  of  the  China  Crabs  (Porcellanidae),  which 
part  with  their  chelipeds  so  readily  when  they  are  attacked, 
since  they  do  not  use  them  for  taking  food. 

"  In  any  case  we  seem  to  have  here  an  interesting  example  of 
the  use  of  an  implement  by  an  animal  which,  however  intelligent, 
has  at  least  a  very  differently  organised  nervous  system  from  the 
Vertebmta.  It  should  be  noted  that  the  case  is  different  from 
that  of  a  Spider-crab,  which  sticks  pieces  of  seaweed  on  its  back 
and  enjoys  passively  the  concealment  gotten  thereby.  For  the 
Melia  carries  the  anemone  in  its  cheliped — the  chief  grasping- 
organ  of  the  animal,  corresponding  to  the  hand  of  a  primate  or 
the  trunk  of  an  elephant — and,  whatever  its  use,  it  cannot  be 
a  means  of  passive  concealment,  to  which  its  size  is  wholly 
inadequate." 

These  two  accounts  leave  much  to  be  desired  ere  we  can  be  said 
to  have  a  complete  acquaintance  with  the  living  relationships 
between  Melia  and  its  associated  actinians,  and  their  peculiarities 
of  habits  and  reactions. 

A  short  time  ago  Miss  M.  J.  Rathburn,  of  the  United  States 
National  Museum,  forwarded  me  for  identification  the  actinians 
held  in  the  claws  of  a  specimen  of  Melia,  The  crab  had  been  col- 
lected at  Hilo  Bay,  Hawaiian  Islands,  by  Prof.  Henshaw,  and  the 
actinian.  proved  to  belong  to  a  species  of  BunodeapsiSj  a  genus  well 
known  as  occurring  in  the  Mediterranenii  and  the  West  Indies. 
During  a  recent  visit  by  the  author  to  the  Hawaiian  Islands, 
under  the  auspices  of  the  Carnegie  Institution,  for  the  purpose  of 
studying  the  living  corals,  an  effort  was  also  made  to  procure 
other  specimens  of  Melia  and  its  commensal  actinians.  On  the 
second  day's  collecting  over  the  reef-flats  at  Waikiki  Beach,  near 
Honolulu,  a  single  crab  carrying  actinians  (text-fig.  74,  p.  498) 
was  obtained,  and  another  a  few  days  later.  During  all  the  sub- 
sequent collecting,  extending  over  three  months,  at  various  points 
of  the  islands,  no  other  Melias  were  seen,  so  that  evidently  the 
specias  is  not  so  common  in  Hawaiian  waters  as  in  the  regions 
visited  by  Mobius  and  Borradaile. 

Both  specimens  of  Melia  were  found  on  the  dead  under  surface 
of  coral  blocks,  not  wandering  among  the  branches  of  the  living 
coral  as  in  Borradaile's  experience.  Further,  Prof.  Henshaw, 
who  has  on  rare  occasions  collected  the  crab  at  Hilo  Bay,  also 
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found  them  on  the  under  surface  of  blocks  of  coral.  When 
kept  in  the  laboratory  they  would  sometimes  come  from  under 
the  corals  and  wander  over  the  living  polyps. 

The  following  observations  were  made  upon  the  two  specimens 
of  Meluiy  and  a  few  notes  are  added  upon  an  example  of  Pdj/- 
dectus — another  crab  obtained  which  likewise  bears  actinians  in 
its  claws. 

The  fii*st  Melia  collected  carried  a  Bunodeopsis  in  each  claw. 
One  of  the  actinians  was  fully  grown,  while  the  other  was  a  mere 
fragment  having  two  or  three  large  tentacles  and  several  im- 
perfect members.  The  polyps  were  held  across  the  column,  the 
tentacular  disc  dii'ected  upwards  and  the  aboral  disc  downwai'ds  ; 
so  that  when  at  rest  the  crab  presented  the  appearance  depicted 
in  fig.  74,  whei'e,  however,  the  tentacles  have  been  increased  to 
their  usual  number.  Usually  the  crab  travelled  with  its  claws 
extended  a  little  forwards,  sometimes  waving  them  and  the 
actinians  from  side  to  side. 

Text-fig.  74. 


Melia  tessellala  from  the  Hawaiian  iHlaiulft,  bearing  an  expanded  actinian  in  each 
claw.  When  food  is  placed  on  the  disc  of  the  actinians,  the  furst  ambulatory 
limbs  of  the  crab  reach  over  and  abstract  it  and  ^as»  it  to  the  crab's  month. 

The  actinians  were  gmsped  i-ather  loosely,  the  claws  of  the  crab 
l)eing  about  halfway  open,  and  with  a  little  care  it  was  possible  to 
free  them,  though  sometimes  the  minute  spines  on  the  inner  side  of 
the  claws  (text-tig.  75,  p.  500)  would  penetrate  and  tear  the  polypal 
wall  as  described  by  Mobius.  The  claws  seemed  very  feeble  and 
during  the  operation  remained  open,  making  none  of  the  attempts 
to  close  and  grasp  objects,  such  as  one  usually  experiences  when 
experimenting  with  crabs.  The  imperfect  polyp  was  torn  during 
its  i-emoval,  a  minute  fragment  being  left  on  the  chela ;  but  the 
larger  piece  quickly  recovered  fi*om  its  injiu'ies  and  expanded  its 
tentacles  to  their  full  degi-ee. 

The  second  Melia  held  two  small  sagartiids,  these  actinians 
being  of  an  altogether  different  type  from  the  Bunodeopsis, 
Both  jx)lyps  wei-e  of  about  the  same  size,  and  were  likewise  held 
across  the  middle  of  the  column  in  a  partly  expanded  condition. 
The  fact  that  the  two  specimens  of  Melia  held  different  forms  of 
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actinians  at  once  makes  it  certain  that  the  commensal  ism  is  not 
restricted  to  a  single  species  of  actinian,  as  might  have  been 
supposed ;  moreover,  the  experiments  given  below  prove  that  the 
individual  crab  will  seize  whichever  of  the  two  forms  is  presented 
to  it.  It  may  be,  however,  that  the  commensalism  is  limited 
to  these  two  forms  of  actinians,  Bunodeopsia  and  Sagartia, 
The  figure  of  the  actinian  which  Borradaile  gives,  i^eproduced  on 
p.  496  (text-fig.  73),  closely  recalls  the  sagartiids  found  on  the 
Hawaiian  crabs,  though  he  writes  me  that  it  is  to  be  regarded 
as  only  a  conventional  representation.  Richter's  figure  (p.  495, 
text-fig.  72)  is  clearly  intended  for  a  Bunodeopsisy  and  there  is 
no  reason  to  suppose  that  the  form  is  different  from  the  Hawaiian 
species. 

Experiments  were  first  conducted  to  determine  the  responses 
of  Melia  toward  different  actinians.  The  first  crab  was  deprived 
of  both  its  bunodeopsids  and  then  placed  in  a  dish  in  which  were 
the  two  sagartiids  removed  from  the  claws  of  the  second  crab,  the 
polyps  lying  free  upon  the  bottom  of  the  dish,  not  fixed  by  their 
base.  The  crab  walked  about  for  some  time,  showing  no  response 
whatever  which  would  indicate  that  it  was  aware  of  the  presence 
of  the  actinians ;  many  a  time  it  would  pass  in  close  proximity  to 
them  without  any  recognition  signs.  Happening  in  its  wan- 
derings to  touch  one  of  the  sagartiids,  it  stopped  immediately, 
moved  its  claws  around  as  if  examining  the  polyp,  and  then 
grasped  it  at  an  oblique  angle  and  carried  it  away.  After  the 
ci-ab  had  moved  about  for  some  time  longer,  with  one  claw 
occupied  and  the  other  vacant,  the  second  sagartiid  was  inten- 
tionally placed  so  as  to  touch  the  unoccupied  chela,  when  it  was 
likewise  examined,  seized  upon,  and  carried  off. 

Thus  the  crab  which  originally  held  two  bunodeopsids  had  now 
provided  itself  with  two  sagartiids ;  hence  the  species  of  actinian 
as  regards  Buiiodeopais  and  Sagartia  are  interchangeable. 

One  of  the  sagartiids  was  now  released  and  placed  in  the  dish 
along  with  its  original  crab  having  both  chelipeds  vacant,  the 
bunodeopsid  fragment  being  also  introduced.  After  a  shoi-t  time 
the  Sagartia  was  seized,  and  later  the  small  fragment  of  Buno- 
deopsis.  The  first  Melia  was  also  placed  in  a  dish  along  with  its 
own  Bunodeopsis  and  a  Sagartia,  and  after  a  time  these  were 
likewise  appropriated.  Thus  each  crab  was  again  provided  with 
two  actinians  but  of  different  species,  the  one  a  bunodeopsid  and 
the  other  a  sagartiid.  In  all  the  experiments  the  crabs  appeared 
to  seize  either  one  or  the  other  species  with  equal  readiness. 
Experiments  as  to  the  behaviour  of  the  crabs  towards  other  species 
of  actinians  were  very  desirable,  but  at  the  time  no  other  forms 
were  available. 

The  crabs  exercised  what  must  unquestionably  be  considered 
an  intelligent  selection,  as  far  as  regards  the  desirability  or  other- 
wise of  an  actinian  already  held  by  them.  A  Melia  carrying  a 
small  fragment  of  a  Bunodeopsis  in  one  claw  and  a  perfect 
Sagartia  in  the  other  was  placed  in  a  dish  containing  the  full- 
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grown  Bunodeop9is  fixed  by  its  base.  While  walking  about,  the 
crab  accidentally  came  into  contact  with  the  large  Bunodecpsis 
and  stopped  as  if  to  ejtamine  it ;  then  by  means  of  one  of  its  first 
ambulatory  limbs  it  began  working  around  the  base  of  the  polyp, 
and  after  a  few  minutes  detached  it.  At  the  same  time  it  moved 
the  claw  holding  the  fragment  of  Bunodeopsis  towards  its  mouth 
as  if  to  ingest  the  polyp,  but  the  fragment  was  merely  liberated 
and  left  free  in  the  dish,  and  the  empty  claw  then  seized  upon  the 
larger  Bunodeopsis  which  it  had  previously  dislodged  from  its 
sul^tratum.  The  Melia  had  now  a  perfect  bunodeopsid  and  a 
sagartiid.  At  a  later  stage  the  large  Butwdeopsis  was  removed 
and  the  previously  discarded  fragment  introduced  into  the  dish, 
when  after  a  time  the  latter  was  appropriated. 

The  fragment  of  Bunodeopsis  and  also  a  Sctgartia  w^ere  again 
placed  in  a  dish  containing  a  Melia  with  both  its  claws  unoccupied. 
These  were  taken  up  as  soon  as  the  crab  came  into  contact  with 
them,  and  a  second  perfect  sagartiid  was  then  placed  in  the  dish. 
The  crab  with  both  its  claws  occupied  came  into  contact  with  the 
third  actinian,  remained  near  it  for  some  time,  and  then  pushed  it 
away.  On  returning  fifteen  minutes  later,  however,  it  was  found 
that  the  fragment  of  Bunodeopsis  had  disappeared,  and  its  place  was 
occupied  by  the  sagartiid  ;  the  Melia  had  detached  the  bunodeopsid 
fragment  and  had  taken  up  the  sagartiid  in  its  place.  There 
appeai'ed  to  be  evidence  that  the  crab  will  tear  a  single  actinian 
in  two  in  order  to  provide  each  claw  with  a  polyp. 

Method  of  Holding  and  Seizing  the  Actinians. 

Usually  the  actinians  were  held  so  loosely  within  the  chelipeds 
of  the  crab  that  the  column  wa^  but  slightly  constricted.  As  men- 
tioned by  Mobius,  the  joints  of  the  chela?  are  provided  with  very 

Text-fig.  75. 


Claw  of  Melia  tesseUata  showing  the  two  rows  of  spines.    Mach  cubirged. 

minute  spines,  and  these  no  doubt  assist  in  maintaining  the  polyp 
in  position  (text- fig.  75).  Occasionally  the  body  of  the  polyp  was 
held  in  such  a  manner  that  the  column  was  not  altogether  within 
the  claws,  and  the  wall  would  then  be  constricted  and  indented  by 
the  tips  of  the  claws.     In  preserved  s))ecimens  the  polj-pal  tissues 
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are  sometimes  thus  deeply  constricted  and  indented,  and  in  one 
instance  the  body  of  the  polyp  was  actually  pierced  by  the  two 
sharp  points  of  the  claws  coming  together.  In  such  cases,  it  is 
conceivable  that  the  crab  when  placed  in  preservative  fluid  had 
closed  its  chelae  more  firmly  than  usual.  Under  ordinary  cir- 
cumstances, the  actinians  do  not  seem  to  be  in  any  way  injured 
by  the  crab.  Indeed,  the  polyps  show  no  signs  of  their  peculiar 
position  being  even  one  of  irritation ;  shortly  after  seizure  they 
expand  to  their  full  degree  and  remained  in  this  condition,  the 
tentacles  outsti-etched  and  overhanging. 

Numerous  observations  with  the  crabs  deprived  of  the  polyps 
lead  one  to  suppose  that  the  actinians  are  encountered  only  in  a 
haphazard  manner,  and  also  that  the  crab  makes  no  response  to 
their  presence  until  it  comes  into  actual  contact  with  them.  When 
the  crabs  with  their  claws  unoccupied  were  placed  in  vessels  along 
with  free  polyps,  they  would  remain  still  or  wander  around  in  an 
apparently  aimless  manner,  even  coming  close  to  the  pol3rps 
without  showing  any  signs  of  recognition.  When,  however,  the 
chelipeds  happened  to  touch  a  polyp  the  crab  would  at  once 
stop,  move  its  chelae  around  the  polyp  for  a  few  seconds,  and  then 
open  the  claws  and  seize  hold  of  it  in  almost  any  position,  not 
necessarily  across  the  column. 

In  their  natural  condition,  most  actinians  are  firmly  adherent 
by  a  broad  base  to  some  substratum  from  which  they  are  with 
difficulty  dislodged  ;  and  a  priori  it  is  not  manifest  how  the  crabs 
ai-e  able  to  detach  and  carry  away  a  polyp  thus  firmly  fixed. 
Faurot*,  who  has  studied  the  habits  of  various  Hermit  Crabs 
(Pa^urus)  and  their  commensal  actinians,  Sagartia  parasitica 
and  Adamsia  palliata,  finds  that  when  a  Hermit  Crab  attempts 
to  remove  a  fixed  actinian  it  seizes  it  with  its  maxillipeds  and 
ambulatory  limbs,  and  moves  these  about  as  if  resisting  the 
escape  of  some  prey.  These  movements  being  continued  bring 
about  the  retraction  of  the  pol3rp,  and  in  the  end  the  detachment 
of  its  pedal  disc  from  the  surface  of  the  glass  or  stone.  Buno- 
deopsids  and  sagartiids  have  each  adherent  bases,  and  experiments 
were  made  to  determine  the  manner  in  which  they  are  loosened 
by  the  crustacean.  After  removal  from  the  chelae  the  sagartiids 
failed  to  fix  themselves,  but  remained  lying  free  on  their  sides ; 
the  large  Buiiodeopsis,  on  the  other  hand,  readily  fixed  itself  to 
the  bottom  of  the  glass  vessel,  to  such  a  degree  that  it  was  not 
detached  by  a  strong  stream  of  water  from  a  pipette.  A  Melia 
with  empty  claws  was  then  introduced  into  the  vessel.  In  time 
the  crab  came  into  touch  with  the  fixed  actinian  and  began, 
as  usual,  to  pass  its  chelae  around  it,  but  without  effecting  its 
dislodgment.  Then  the  right  member  of  the  first  pair  of  ambu- 
latory appendages  was  brought  forward,  and  its  sharp  end  was 
applied  between  the  polypal  base  and  the  surface  of  the  glass,  exactly 
in  the  manner  one  would  apply  one's  finger  in  attempting  to 

*  Fsarot,  L.:  "  Etudes  sar  rauAtomie,  Thistologie  et  le  d^veloppemont  dem 
Actinies/'  Arch  de  Zool.  Exp.  et  G^n.  3  ser.  yol.  iii.  p.  152. 


502  PBOF.  J.  E.  DUERDEN  ON  CRABS  [DeC.  12, 

carefully  separate  an  actinian  from  ifcs  attachment  (text-fig.  76). 
The  crab  moved  round  the  actinian,  inserting  the  tip  of  its  limb 
at  intervals,  until  in  the  end  the  polyp  wa«  dislodged,  when  it  waa 
seized  and  borne  away. 

Text-fig.  76. 


Melia  tenseUata  dislodging  a  fixed  actinian  by  means  of  its  first 
ambulatory  limb. 

The  crab  Melia  has  thus  the  remarkable  power  of  being  able  to 
detach  a  sea-anemone  fixed  to  a  substratum,  proceeding  in  abso- 
lutely the  same  way  as  would  a  collector  in  endeavouring  to  secure 
the  same  kind  of  animal.  Manifestly  it  is  only  by  some  such 
method  that  the  actinian  can  be  freed  without  injury,  as  the 
chelae,  along  with  the  other  appendages,  are  almost  useless  as 
grasping-organs.  In  other  instances  where  crabs  mask  themselven 
by  hydroid,  sponge,  or  algal  growths  the  fragments  are  simply 
torn  away  by  the  chelipeds,  but  the  dislodgment  of  an  entire 
actinian  without  injury  and  without  the  use  of  the  claws  is  an 
operation  much  more  complex  in  character,  whether  we  regard  it 
as  an  instinctive  or  an  intelligent  act. 

When  first  grasped  by  the  crabs  the  sea-anemones  were  not 
necessarily  held  in  the  most  favourable  position,  that  is,  across 
the  middle  of  the  column  with  the  disc  directed  upwards ;  at  the 
beginning  the  chelae  seized  them  in  almost  any  fashion,  so  that 
the  disc  and  tentacles  were  directed  at  an  angle.  In  one  instance^ 
an  actinian  which  had  been  thus  grasped  in  an  ^regidar  manner 
was  turned  towards  the  maxillipeds  and  there  held  in  position 
by  the  first  ambulatory  limbs;  the  chela  was  then  freed  from 
the  actinian,  cleansed  thoroughly,  and  finally  seized  the  actinian  so 
that  it  was  held  across  the  middle  with  the  disc  directed  upwards. 
There  seems  some  evidence  also  that  the  actinians  themselves 
institute  righting  reactions,  such  as  they  carry  out  under  more 
natural  conditions ;  so  that,  although  at  first  grasped  in  any 
position,  they  are  ultimately  held  across   the  middle  with  the 
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oral  disc  and  tentacles  turned  upwards,  this  being  the  usual  rela- 
tionship when  first  captured. 

Whenever  an  actinian  was  removed  from  the  claw  of  a  crab, 
certain  cleansing-operations  on  the  part  of  the  latter  invariably 
took  place.  Ordinarily  the  claws  have  particles  of  debris  adhering 
to  the  hairs  with  which  they  are  provided,  as  well  as  to  the  general 
surface  of  the  skeleton,  the  amount  being  undoubtedly  increased 
by  the  presence  of  mucus  from  the  actinian.  On  the  chelipeds 
becoming  unoccupied  they  were  turned  towards  the  mouth,  and 
the  masticatory  appendages,  which  are  richly  provided  with  bristles 
and  spines,  at  once  began  a  series  of  scraping  or  combing  move- 
ments over  them.  So  effective  were  these,  that  within  a  short 
time  the  claws  were  altogether  cleansed  of  any  adhering  foreign 
particles  and  presented  a  much  fresher  appearance. 

Reactions. 

Under  ordinary  circumstances  the  crab  when  at  rest  holds  its 
two  chelipeds  bent  towards  itself,  and  the  actinians  are  inclined 
upwards  and  outwards  with  the  tentacles  fully  expanded,  thus 
masking  to  a  certain  extent  the  anterior  part  of  the  crab.  When 
walking  the  chelipeds  ore  held  more  forwards,  and  the  actinians 
are  then  presented  in  what  can  be  best  described  as  a  threatening 
attitude.  It  would  be  impossible  for  any  animal  of  moderate 
size  to  molest  the  crab  in  front  without  touching  the  polyps.  Some- 
times the  claws  are  held  downwards  so  that  the  polyps  touch  the 
bottom  of  the  vessel,  and  on  being  dragged  over  it  the  mucus  with 
which  the  body  is  covered  leads  to  the  adherence  of  debris. 

K  any  part  of  the  crab  be  touched  in  front,  the  reflexes  ai-e  such 
that  the  chelipeds  are  at  once  extended  in  the  direction  whence  the 
stimulus  proceeds,  the  polyps  being  thereby  raised  and  presented 
in  a  defensive  attitude.  Likewise  when  irritated  from  the  side, 
both  chelae  are  turned  laterally,  the  polyps  again  being  directed 
towards  the  region  whence  the  stimulus  comes.  Similarly,  if 
touched  on  the  upper  surface  of  the  carapace  or  posterior  part  of 
the  body,  the  actinians  are  turned  upwards  and  backwards :  in 
fact,  by  varying  the  part  stimulated,  the  chelipeds  can  be  made 
to  turn  through  about  two- thirds  of  a  circle  in  a  vertical  direction, 
and  in  addition  they  can  perform  complex  lateral  movements.  In 
every  case,  it  may  be  said  that  the  responses  of  the  crab  are  of 
such  a  nature  that  the  claws  bearing  the  actinians  are  turned 
towards  the  part  irritated,  thereby  placing  the  polyps  in  a  position 
most  favourable  for  defence  or  offence.  The  reflexes  are  usually 
rapid  and  continue  for  some  time,  first  in  one  direction  and  then 
in  another,  according  to  the  region  irritated.  At  the  same  time 
the  crab  generally  moves  away  from  the  stimulus,  backwards  or 
forwards,  though  the  claw  reaction,  the  striking  out,  always  occurs 
as  a  preliminary  measui-e  :  retreat  on  molestation  is  by  no  means 
so  imdily  resorted  to  as  in  most  crabs. 

It  is  of  much  importance  to  find  that  exactly  the  same  responses 
Pboc.  Zool.  Soc.— 1905,  Vol.  II.  No.  XXXIV.         34 
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to  stimuli  take  place  in  a  MeUa  deprived  of  its  actinians  as  when 
they  are  present,  but  the  empty  chelipeds  make  no  attempt  what- 
ever to  grasp  the  source  of  irritation  as  in  ordinary  crabs.  The 
movable  joint  (dactylopodite)  remains  partly  open,  to  about  the 
same  degree  as  when  holding  an  actinian,  and  its  use  as  an 
organ  for  direct  protection  or  attack  seems  to  have  altogether 
disappeared. 

The  responses  of  the  chelipeds  are  manifestly  so  many  instinctive 
reflexes  on  the  part  of  the  crab,  directed  towards  the  region  whence 
the  irritation  comes,  and  are  carried  out  independently  of  the 
presence  or  absence  of  the  actinians.  When  the  latter  are  in 
position,  the  reactions  may  be  assumed  to  be  aggressive  or  pro- 
tective in  their  nattire ;  while  when  taking  place  in  the  absence 
of  the  polyps  they  are  of  no  protective  value,  as  the  claws  are 
useless  for  grasping  or  seizing. 

Compared  with  most  crabs,  it  would  seem  that  there  is  in  MeUa 
a  marked  increase  in  the  power  of  directive  response  on  the  part 
of  the  chelipeds,  accompanied  by  a  loss  of  activity  on  the  part  of 
the  movable  joint  which  ordinarily  serves  for  aggressive  purposes ; 
moreover,  the  chelipeds  as  a  whole  are  greatly  reduced  in  size. 

Feeding  Reactions. 

Under  ordinary  circumstances,  the  Melias  were  often  seen  trans- 
ferring towards  their  mouth  the  debris  occurring  on  the  bottom 
of  vessels  or  other  objects  over  which  they  passed.  This  they 
accomplished  by  means  of  the  maxillipeds,  with  the  assistance  of 
the  first,  second,  and  even  third  pair  of  ambulatory  limbs,  the 
first  ambulatory  pair  being  the  most  active.  The  debris  was 
seized  by  the  maxillipeds,  and  the  nutritive  particles  were  ingested, 
and  the  non-nutritive  rejected  and  wafted  away  posteriorly.  The 
chelipeds,  whether  empty  or  holding  actinians,  took  no  part 
whatever  in  the  feeding  processes.  Even  fragments  of  meat  given 
directly  to  the  crab  were  treated  in  the  same  manner;  their 
passage  to  the  masticatory  appendages  was  effected  by  the  first 
ambulatory  limbs,  always  without  the  assistance  of  the  chelipeds. 

As  the  actinians  were  dragged  about  from  place  to  place,  debris 
readily  adhered  to  them  by  means  of  the  viscid  slime  with  which 
they  were  covered,  and  very  frequently  the  first  ambulatory  limbs 
were  applied  to  the  polypal  walls,  and  the  latter  were  thoroughly 
cleansed  from  any  adhering  particles.  The  operation  was  carried 
out  much  in  the  same  way  as  that  by  which  the  crab  cleansed  its 
own  limbs.  During  the  process  the  actinians  were  brought  close 
to  the  mouth,  and  the  debris  removed  was  easily  traiisferred 
thereto  by  the  appendages.  Some  of  the  particles  were  nutritive, 
and  there  is  no  question  that  the  crab  will  frequently  secure  food 
material  thus  mechanically  adhering  to  the  walls  of  the  polyp. 
No  instance  was  observed  where  the  crab  applied  its  appendages 
to  the  general  body-surface  of  the  polyps  except  when  foreign 
particles  were  adherent.     During  the  cleansing  treatment  the 
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actinians  remained  altogether  passive  without  even  retracting ; 
sometimes  the  points  of  the  maxillipeds  would  penetrate  the 
delicate  flesh  of  the  polyps  and  be  freed  only  after  a  struggle. 

By  far  the  most  unique  and  remarkable  reactions  were  those 
observed  when  the  actinians  were  supplied  with  food.  When 
shreds  of  meat  were  placed  on  the  disc  of  the  polyp,  the  latter 
responded  in  the  usual  manner  of  actinians  by  bending  its  ten- 
tacles towards  the  disc  and  partly  closing  over  the  food.  If  the 
pieces  were  too  large  to  be  wholly  covered  and  readily  ingested, 
the  crab  seemed  to  be  soon  aware  of  their  presence,  and  would 
then  bring  forward  the  hook  of  one  of  the  first  ambulatory  limbs 
and  apply  it  to  the  oral  disc  from  time  to  time  until  all  the 
fragments  of  food  were  removed  and  transferred  to  its  own 
mouth.  Thus  the  freshly  broken  chela  of  a  small  Alphceus  was 
placed  upon  the  oral  disc  of  the  actinian  so  carefully  as  not  to 
touch  any  part  of  the  Melia,  Immediately  the  polypal  tentacles 
closed  over  it  preparatory  to  ingestion,  but  before  the  process  was 
accomplished  the  first  ambulatory  limb  of  the  crab  reache<l  over 
among  the  tentacles  and  dragged  away  the  fragments  to  its  own 
mouth. 

If  the  fragment  were  sufficiently  small  as  to  rest  wholly  on  the 
disc  of  the  polyp,  and  the  latter  quickly  opened  its  mouth  to 
swallow  it,  the  Melia  might  then  exhibit  no  responses  and  the 
actinian  appropriated  the  food.  But  in  very  few  instances  in  a 
number  of  feeding  experiments  were  the  ingestion  reactions  of 
the  actinian  sufficiently  rapid  as  to  wholly  indraw  the  food  before 
the  crab  would  extend  an  ambulatory  limb  and  vigorously  abstract 
it.  In  some  instances  the  fragments  were  already  partly  swallowed 
by  the  polyp  when  the  crab,  receiving  some  stimulus,  would  extend 
an  ambulatory  limb  to  the  polypal  disc,  and  actually  abstract  the 
food  from  the  stomodieum  of  the  actinian  and  transfer  it  to  its 
own  mouth. 

The  feeding  experiTnents  were  sufficient  to  demonstrate  beyond 
aU  question  that  Melia  actuaUy  takes  away  and  appropriates  to 
itself  the  food  procured  by  the  actinian.  In  the  language  applied 
to  human  actions,  it  can  be  truly  said  that  the  crab  robs  the 
actinian  of  its  food,  though  no  one  would  think  of  introducing 
ethical  considerations  into  the  act,  even  if  consciousness  could  be 
established. 

What  are  the  means  by  which  the  crab  is  made  aware  of  the 
presence  of  food-material  on  the  disc  of  the  actinian,  or,  rather, 
what  determines  the  very  definite  responses  of  the  chelipeds 
towards  the  disc  of  the  actinians  ?  It  is  certainly  not  a  tactile 
reaction,  for  the  responses  took  place  when  the  food-particles 
could  not  possibly  have  come  into  contact  with  the  crab  or  any 
of  its  tactile  organs.  It  may  have  been  that  the  movements  of 
the  polyp  during  ingestion  produced  some  stimulus  which  was 
transmitted  through  the  chelipeds,  but  ordinary  stimulation  of 
the  actinian  by  mechanical  means  failed  to  call  forth  any  responses 
on  the  part  of  the  crab.     It  is  most  probable  that  the  reaction  is 

34* 
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a  result  of  stimulation  by  the  meat  juices  emanating  from  the 
food  on  the  disc.  Fragments  of  meat  or  meat  extract  diffused 
around  the  anterior  part  of  the  crab  called  forth  vigorous  move- 
ments of  the  mouth-appendages  and  first  pair  of  walking-legs, 
though  directed  towards  no  very  definite  end ;  but  when  the 
extract  was  applied  towards  one  side  or  the  other,  there  was  a 
decided  movement  of  the  appendages  in  that  direction.  Similarly, 
juices  emanating  from  the  food  on  the  polypal  disc  may  be 
assumed  to  serve  as  the  stimuli  by  which  the  reflexes  are  brought 
about,  the  source  of  the  stimulation  and  direction  of  response 
being  determined  from  the  direction  in  which  the  juioee  reach 
the  crab. 

When  non-nutritive  particles,  such  as  fragments  of  shell  or 
grains  of  sand,  were  placed  upon  the  polypal  disc  they  produced 
no  movements  on  the  part  of  the  actinian ;  likewise  there  was  no 
response  from  the  crustacean.  Also  in  other  cases  substances 
which  called  forth  no  responses  on  the  part  of  the  actinian  failed 
to  bring  about  reactions  from  the  crab.  A  small  spider  faUen 
into  the  water,  and  thereby  drowned,  was  given  the  actinian. 
The  tentacles  closed  over  it  momentarily,  then  withdrew,  leaving 
the  spider  exposed  on  the  disc.  In  this  case  the  crab  made  no 
attempt  to  abstract  the  spider  from  the  polyp,  and  after  a  time  it 
was  rejected  by  the  latter.  Fragments  of  bread  and  small  pieces 
of  paper  placed  on  the  polypal  disc  called  forth  no  response  from 
the  actinian  nor  any  from  the  crab.  In  fact,  throughout  the 
observations  the  actiniaus  and  crabs  responded  or  remained  in- 
dififerent  to  the  same  substances ;  in  each  case  ingestion  reflexes 
took  place  only  towards  nutritive  substances  from  which  stimula- 
tive juices  might  be  supposed  to  emanate,  while  there  was 
indifference  or  rejection  towards  what  might  be  supposed  to  be 
non-nutritive  substances.  Where  the  food  supplied  was  so  small 
in  bulk  that  the  polyp  ingested  it  without  any  attempt  at  ab- 
straction on  the  part  of  the  crab,  we  may  assume  that  the  nutritive 
juices  were  so  weak  that  they  failed  to  reach  the  sensory  organs 
of  the  crab,  and  thereby  failed  to  stimulate  it  to  activity. 

POLYDECTUS. 

While  searching  among  the  blocks  of  coral  rock  for  further 
examples  of  Melia,  a  single  specimen  of  Pclydectus  cupilifera 
(Latr.)  was  secured,  also  bearing  an  actinian  in  each  claw.  Both 
in  its  form  and  behaviour  the  new  crab  presented  a  great  contrast 
with  Melia,  The  former  is  very  haiiy,  sluggish,  and  irresponsive, 
while  the  latter  is  active  and  most  readily  responds  to  stimuli  of 
all  kinds. 

The  actinians  held  by  Pclydectus  were  small  specimens  of  a 
species  of  PheUia,  which  occurs  in  abundance  on  the  under  surface 
of  rocks  and  stones  all  round  the  Hawaiian  Islands.  Externally 
the  polyps  are  characterised  by  having  a  thick  cuticle  over  the 
greater  part  of  the  column,  a  circular  area  at  the  apex  (the 
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capitulum)  alone  being  naked.    In  aquaria  they  are  very  inactive 
and  do  not  readily  expand. 

Polydecius  was  under  observation  for  only  two  or  three  days, 
and  during  most  of  that  time  it  remained  quiescent,  hidden  under 
fragments  of  coral.  It  allowed  itself  to  be  pushed  over  the  floor 
of  the  vessel,  making  only  a  feeble  attempt  to  escape,  and  showed 
little  or  no  activity  with  its  chelipeds.  If  irritated,  the  chelie 
were  not  directed  against  the  source  of  the  stimulus  as  in  the  case 
of  MeUa.  When  the  actinians  were  gently  removed  from  the 
claws  and  after  a  time  again  presented,  the  crab  made  no  imme- 
diate attempt  to  seize  them.  On  the  whole  Pdydectus  proved 
itself  to  be  a  most  unsuitable  crab  for  experimental  studies. 

Interdependence  of  Crab  and  Actinun. 

Enqiiiry  may  now  be  made  as  to  how  far  the  crab  and  its 
actinians  are  interdependent.  Can  the  crabs  maintain  their 
existence  deprived  of  the  actinians,  and  can  the  latter  exist 
separated  from  their  captors?  Although  a  careful  search  was 
made  during  three  months'  collecting,  no  free  independent 
examples  of  either  Sagartia  or  Bunodeopais^  the  actinians  com- 
mensal with  Melia,  were  met  with,  and  neither  Mobius  nor 
Borradaile  speaks  of  finding  such.  There  seems  no  reason, 
however,  why  the  actinians  should  not  be  able  to  live  separated 
from  the  crustaceans.  Compared  with  closely  allied  species 
elsewhere,  they  present  no  modifications  whatever  which  indicate 
a  correlation  with  the  commensal  habit.  So  far  as  the  actinians 
are  concerned,  their  presence  in  the  claws  of  the  crab  seems  of  the 
most  incidental  character,  and  it  can  scarcely  be  doubted  that 
ordinarily  they  are  fixed  isolated  species,  and  may  yet  be  found 
as  such  either  in  the  Hawaiian  Islands  or  elsewhere.  As  regards 
Polydecius  and  its  associate  PheUia^  the  latter  certainly  exists 
independently  of  any  commensalism,  for  all  round  the  Hawaiian 
Islands  specimens  of  the  sea-anemone  are  very  numerous,  attached 
to  the  under  surface  of  stones  and  coral  blocks.  These  places 
also  constitute  the  habitat  of  the  crab.  In  the  case  of  the 
actinians  Sagartia  and  Ada^ma,  commensal  with  hermit  crabs, 
Faurot  has  shown  experimentally  that  the  polyps  do  not  live 
long  when  separated  from  their  host;  but  the  relationship  on 
the  part  of  the  actinian  is  here  much  closer  than  in  the  polyps 
simply  held  by  Melia  and  Polydecius,  In  Sargartia  paUiata,  at 
any  rate,  the  commensalism  is  correlated  with  a  permanent 
modification  of  form. 

The  genus  Bunodeopaia  occurs  also  in  the  West  Indian  and 
Mediterranean  seas,  where  it  lives  in  shallow  water  loosely 
adherent  to  the  leaves  of  the  marine  phanerogams  ThcUaasia  and 
Buppia,  In  these  regions,  however,  it  is  never  found  associated 
with  crabs ;  indeed,  the  genus  MeUa  is  absent  from  the  Atlantic. 
A  careful  comparison  of  the  external  characters  and  internal 
anatomy  of  the  ELawaiian  and  West   Indian  species  of  Bvno- 
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deopsis  shows  no  important  differences,  and  they  may  have  to  be 
regarded  ha  one  and  the  same  species.  Hence  the  commeiisal 
habit  may  be  regarded  as  not  essential  to  the  life  of  .Buno- 
deopsisy  and  the  same  can  also  be  said  of  the  Sctgartia  and 
Phellia. 

Of  all  actinians,  members  of  the  genus  Bunodeopsis  ^wrould 
appear  to  be  the  best  adapted  for  the  role  of  commensa-lism. 
They  are  active  polyps  with  long  tentacles  which  are  usually 
expanded  to  their  full  extent,  and  in  the  absence  of  a  sphincter 
muscle  the  column  is  incapable  of  overfolding  the  tentacles.      The 
tentacles  are  provided  with  nematocysts  of  several  sizes,  and  very 
large  stinging-cells  occur  in  the  spheroidal  outgrowths  on   the 
column;   and,  lastly,  the  polyps  are  easily  detached  from   any 
substratum  to  which  they  may  be  adherent.      Were  the  com- 
mensalism  of  Melia  restricted  to  Bunodeopsis,  its  suitability  for 
such  a  relationship  is  so  pronounced  as  to  suggest  more  than   a 
haphazard   selection   on  the  part  of  the  crab.      But  when   'we 
consider  that  the  same  crab  will  also  take  up  a  Sagartia,  it  must 
be  admitted  that  the  wisdom  of  its  selection  is  not  so  manifest  ; 
for   this   form   retracts   readily   on   slight   irritation,    does    not 
re-expand  so  freely  as  Bunodeopsisy  and  is  usually  very  firmly 
attached   to   its  substratum.      Phellia^   so   far    as   observations 
upon  its  activities  in  aquaria  go,  seems  even  less  desirable  than 
Sagartia  for  the  coenobiotic  habit. 

As  regards  the  dependence  of  the  crabs  upon  the  actinians,  the 
case  seems  much  clearer.  Owing  to  the  absence  of  the  usual 
junctions  of  the  claws,  the  commensal  habit  would  appear  to  be 
necessary  to  the  existence  of  Melia,  The  claws,  when  deprived 
of  the  anemones,  showed  no  power  to  grasp  or  seize  other  objects, 
not  even  when  food  was  presented  to  them.  The  maxillipeds  and 
ambulatory  limbs  transferred  to  the  mouth  any  nutritive  objects 
offered,  but  from  their  non-chelate  character  these  appendages 
can  be  of  little  use  in  seizing  or  holding  prey  or  warding  off 
enemies.  There  is  no  question  that  the  procuring  of  food  by  the 
crab  itself  would  be  very  precarious  were  it  not  for  the  assistance 
of  the  actinians.  Moreover,  wherever  met  with,  throughout  its 
wide  distribution,  the  crab  is  found  to  bear  actinians.  According 
to  the  observations  of  Mobius,  all  the  specimens  of  i/e^  collected 
by  him  possessed  polyps,  though  in  Borradaile's  experience  they 
were  sometimes  absent  from  both  claws,  or  from  only  one.  It  is 
to  be  expected  that  the  crabs  will  occasionally  lose  their  polyps, 
especially  during  ecdysis,  and  conceivably  they  may  wander  about 
for  a  time  without  meeting  with  others. 

If  we  attempt  to  estimate  the  advantages  of  the  commensalism 
to  the  two  organisms  concerned,  it  must  be  admitted  that  the 
result  seems  to  be  entirely  one-sided,  and  in  favour  of  the  crus- 
tacean. Tlie  experiments  show  that  the  reflexes  of  the  crab  are 
of  such  a  nature  as  to  result  in  the  removal  of  any  food  or  prey 
which  the  actinian  may  secure.  The  tentacles  of  the  polyp  move 
about  freely  and  seize  and  retain  oi^nisms  coming  witMn  their 
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reach,  passing  them  towards  the  middle  of  the  disc,  from  which, 
however,  they  are  abstracted  by  the  ambulatory  limbs  of  the  crab. 
Enemies  to  the  crab,  too  large  to  be  held  by  the  tentacles  of  the 
polyps,  may  nevertheless  be  warned  off  by  the  stinging-cells  of 
the  anemone  emitted  on  irritation.  A  careful  consideration  of 
all  the  circumstances  justifies  the  view  that  the  crab  will  secure 
much  of  its  food  through  the  activity  of  the  anemones,  and, 
further,  that  the  latter  will  exercise  a  protective  influence  upon 
the  crab  against  larger  enemies.  The  advantages  to  the  actinian 
appear  largely  negative.  As  Mobius  suggests,  the  movements  of 
the  crab  will  serve  to  bring  the  actinian  into  the  neighbourhood 
of  more  prey,  but  its  chances  of  ultimately  appropriating  to 
itself  much  of  this  seem  very  small.  The  feeding  experiments 
demonstrated  very  clearly  that  it  is  only  rarely  that  the  actinians 
succeed  in  ingesting  their  food  ere  it  is  withdrawn  by  the  crab. 
In  the  case  of  the  actinians  JSaga^tia  and  Adamsia,  commensal 
with  hermit  crabs,  it  is  usually  considered  that  the  polyps  secure 
fragments  of  the  food  torn  up  by  the  masticatory  appendages  and 
slipping  away,  but  it  is  not  likely  that  this  occurs  with  Melia, 
Independently  of  the  actinians,  the  crab  can  only  obtain  such 
food  as  may  be  lying  upon  the  sea-floor  and  incidentally  come 
upon  the  maxillipeds  and  the  ambulatory  limbs. 

The  acquisition  of  such  a  peculiar  commensal  habit  on  the  part 
of  two  wholly  distinct  types  of  crabs,  Melia  and  PolydectuSj  cor- 
related, in  the  case  of  the  former  at  least,  with  a  diminutive  size 
and  partial  loss  of  activity  on  the  part  of  the  chelipeds,  does  not 
admit  of  ready  explanation.  Among  the  activities  of  other 
Crustacea  there  appear  to  be  no  examples  which  help  us  to 
understand  how  such  behaviour  and  structural  peculiarities  have 
become  established — no  simpler  or  intermediate  stages  which 
suggest  the  lines  along  which  the  evolution  has  taken  place. 
In  the  well-known  instances  of  masking-crabs  (Sienorhynchus^ 
Dromia)  we  have  the  tearing  away  of  suitable  objects,  such  as 
zoophytes,  algae,  and  sponges,  which  are  then  affixed  to  the  shell ; 
but  the  instinctive  processes  involved  therein  are  less  complex 
than  in  the  cases  under  consideration.  In  the  latter  the  ordinary 
aggressive  and  tearing  functions  of  the  chelipeds  are  replaced  by 
those  of  merely  holding  a  living  example  of  another  group  of 
organisms.  Even  the  seizure  by  a  crab  of  an  anemone  and  the 
affixation  of  it  upon  a  gastropod  shell,  as  in  the  well-known 
hermit  crabs  Pagurus,  and  the  actinians  Sagartia  parasitica  and 
Adamsia  paUiata^  involves  much  less  of  a  departure  from  the 
usual  activities  of  Crustacea. 

As  in  so  many  morphological  and  physiological  phenomena  in 
nature  where  intermediate  stages  are  not  forthcoming,  it  is 
difficult  to  see  how  such  an  instinct  could  have  been  acquired 
or  evolved  by  slow  degrees.  For  instance,  while  holding  the 
actinians  the  crab  could  not  at  the  same  time  employ  its  claws 
for  the  usual  purpose  of  seizing  and  conveying  food  to  its  mouth. 
One  is  constrained  to  think  of  mutation  as  a  possible  explanation 
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of  commensal  ism  of  such  a  nature,  to  conceive  that  a  friiTiiUir 
instinct  has  appeared  suddenly  in  the  case  of  two  distinct  species 
of  ci-ab,  and  its  possession  proved  favourable  to  the  survival  of 
the  individuals.  Such  an  explanation  may  suffice  until  it  can  be 
put  to  experimental  test,  or  until  extended  observations  on  the 
activities  and  structure  of  animals  render  the  theory  of  mutation 
as  plausible  in  the  animal  kingdom  as  from  De  Vries*8  work  it  is 
among  plants. 

Summary. 

1.  The  commensalism  between  the  crab  Mdia  tessellata  and 
actiniau  polyps  is  not  restricted  to  a  single  species  of  actinians. 
Of  two  crabs  captured,  one  carried  a  Bunodeopsia  in  each  claw 
and  the  other  a  Sagartia, 

2.  As  regards  the  same  crab  the  two  actinian  species  are 
interchangeable,  and  the  ci'abs  will  dislodge  a  small  polyp  of 
one  species  to  take  up  a  larger  polyp  of  another  (intelligent 
selection). 

3.  Apparently  the  crab  is  not  aware  of  the  presence  of 
an  actinian  until  it  comes  into  tactile  connection  with  it. 
Dislodginent  of  a  iixed  actinian  is  brought  about  by  the  inser- 
tion of  the  first  ambulatory  limb  between  the  polypal  base  and 
the  substratum. 

4.  The  crab  travels  with  the  actinians  expanded  and  directed 
forwards,  sometimes  waving  them  from  side  to  side.  When 
irritated  it  responds  by  moving  it«  chelipeds  towards  the  source 
of  irritation,  thereby  placing  the  actinians  in  what  may  be  con- 
sidereil  as  the  most  favourable  aggressive  or  defensive  attitudes. 
The  crab  reacts  in  the  same  manner,  whether  carrying  the 
actinians  or  deprived  of  them. 

5.  Food  given  the  polyps  is  abstracted  by  the  crab  by  means 
of  its  fii-st  pair  of  walking- limbs,  the  stimulus  to  activity  being 
derived  from  the  diffusion  of  the  meat  juices. 

6.  In  con-elation  with  the  commensal  habits  the  crabs  have  no 
direct  use  of  the  chelipeds  as  aggressive  or  defensive  organs,  or 
for  grasping  objects  other  than  the  actinians,  and  the  functions 
of  the  fii^t  ambulatory  appendages  are  paitly  modified. 

7.  The  commensal  actinians  present  no  structural  or  physio- 
logical '  modification  compared  with  closely  allied  free  species 
elsewhere. 

8.  The  coenobiotic  habit  seems  to  be  necessary  for  the  existence 
of  Melia,  though  not  for  that  of  the  actinians. 

9.  A  second  species  of  crab,  Pclydectua  cupilifera^  also  bears 
'  an  actinian,  PheUia,  in  its  chelipeds ;  specimens  of  the  actinian 

are  also  found  adherent  to  stones  and  coral  rock  in  the  natural 
habitat  of  the  crabs.  Thus  in  all  probability  a  similar  commensal 
habit  has  been  acquired  independently  by  two  wholly  distinct 
forms  of  crabs. 

10.  The  advantages  of  the  commensalism  to  the  crab  are  (1)  that 
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3.  Dinodan  japonicus, 

4.  Coluber  cofispicillattis. 

5.  „      cliniacaphorua, 

6.  „      quadrivirgatua, 

7.  Aivcistrodoii  hlomhoffii. 

Tan  EGA  Island. 

1.  Tropidonotns  tigrimis. 

2.  Coluber  coiupiciUatits. 

3.  Aiicistrodon  blomhoffli. 

Yaku  Island. 

1.  Tropido7iotu8  tigrinus, 

2.  Coluber  quadHvirgaius. 

3.  Ancistrodon  blomhoffii. 

4.  Lcbchesia  okinavensis. 
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4. 
5. 
6. 


1. 
2. 
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L   4. 


Tropidonotua  pryeH, 

(3)1 

Dinodo7i  semicarinatu^. 

(3) 

Ablabes  semicarmatus. 
Hemihungartbs  japonicua. 

(3) 
(4) 
(3) 

■        37 

Lachesis  okinaverisis. 

„       Jlavoviridia, 

(21)  J 

Okinawa. 

Tropidonotua  pryeri. 

(54)- 

Dinodoii  aemicari'nat'u^. 

(19) 

Ahlahea  semicarhwiua. 

(131) 

.      234 

ffemibil7igarua  japonieus. 

(6) 

Lacheaia  okinavensis. 

(4) 

„       flavoviridia. 

(20). 

MiTAKO. 

Binodofi  rufozoiiatua. 

11!) 

5 

Lacheaia  mucroaquamatua. 

'            ti 

ISHIGAKI. 

Dirwdon  rufozoncttua. 

1?!1 

3 

Colvher  achmackeri. 

Iriomote. 

Tropidonotua  pryeri. 

(1)1 

Dinodon  rufozonatv^. 

4) 

7 

Ahlahea  hermiruja. 

(1) 

Lacheaia  miicroaquaniattia. 

(1)  J 

Land  Snakes 

461 

Sea  Snakes    .... 

52 

Total. 
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Hitherto  the  Snakes  from  the  Loo  Choo  Archipelago  have 
been  simply  labelled  "Loo  Choos,"  with  no  special  reference, 
except  in  a  few  instances,  to  the  pai-ticular  islands  from  which 
they  were  obtained  {vide  Boulenger,  Cat.  Snakes  Brit.  Mus. 
vols,  i.-iii.).  Thanks  to  the  careful  and  methodical  way  in  which 
Mr.  Owston  has  labelled  his  specimens,  more  than  a  usual  interest 
attaches  to  his  collection,  foi*  it  shows  that  the  distribution  of  the 
species  in  this  region  is  restricted  to  very  definite  zoological  areas. 
Three  such  may  be  recognised  by  a  glance  at  the  above-given  list: — 
(1)  The  Japanese  area,  with  which  the  islands  of  Tanega  and 
Yaku  must  be  included.  It  will  be  noticed  that  all  the  species 
from  these  two  islands  belong  to  the  Japanese  Snake  fauna  except. 
Lacheaia  okinavenaia^  a  single  specimen  of  which,  ciuiously  enough, 
was  collected  in  Yaku.  (2)  The  North  Loo  Chooan  area,  com- 
prising the  islands  Amami  and  Okinawa.    The  six  species  collected 
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in  this  area  are  peculiar  to  it,  except  Lachesis  okiruwensis,  which 
encroaches  upon  the  Japanese  area  on  Yaku,  and  Tropidonoius 
pryeri,  which  extends  further  south  into  the  next  division.  (3)  The 
South  Loo  Chooan  area,  comprising  the  islands  of  Miyako,  Irio- 
mote,  and  Ishigaki.  Only  15  specimens  were  collected  in  this 
area,  including  5  species.  Two  of  these  extend  to  Formosa,  viz., 
Lacheais  rmicrosquaTnatus  and  Dinodon  rvfozoiiaius ;  one  is  common 
to  the  whole  Loo  Chooan  area,  viz.  Tropidonoius  pryeri ;  and  the 
remaining  two  hitherto  have  only  been  obtained  from  this  area, 
viz.  Colttber  schnutckeri  and  AUc^fes  hermince. 

Group  1.  Japanese  Snakes. 
Family  Colubrid^.         Subfamily  CoLUBRiNiE. 

1 .  Tropidonotus  vibakari. — The  14  specimens  were  all  obtained 
from  Japan  (Hondo)*.  The  supralabials  were  eight  with  the 
fourth  and  fifth  only  touching  the  eye  in  three  specimens,  and 
eight  with  the  third,  fourth,  and  fifth  touching  the  eye  on 
one  side  in  one  specimen.  The  anterior  chin-shields  touched  five 
infralabials  in  one  specimen.  One  example  captured  in  July 
contained  ^ve  eggs,  the  largest  measuring  1^"  X  ^". 

2.  Tropidonotus  tiorinds.—  Of  56  specimens,  53  were  collected 
in  Japan  (Hondo),  two  in  Yaku,  and  one  in  Tanega.  The  supra- 
labials were  eight  with  the  fourth  and  fifth  touching  the  eye  in 
two,  the  postoculars  two  on  one  side  in  one.  The  loreal  was  con- 
fluent with  the  postnasal  on  both  sides  in  three,  and  on  one  side  in 
one.     A  toad  had  been  ingested  in  two  examples. 

3.  DiNODON  J  APONicus. — A  Single  normal  specimen  was  obtained 
from  Yamanashi  (Hondo).  The  ventrals  were  202  and  the  sub- 
caudals  74. 

4.  Coluber  conspicillatus. — Of  19  specimens,  18  were  from 
Japan  (Hondo)  and  one  from  Tanega  Island.  The  temporals 
were  two  in  one  Hondo  specimen,  and  the  scales  23  in  another 
Hondo  specimen  in  the  middle  of  the  body.  Ventrals  and  sub- 
caudals  were  as  follows  in  five  specimens: — 209  +  71,  203  +  64, 
214  +  71,  217  +  66,  221+69  (the  fourteenth  and  fifteenth  sub- 
caudals  entire).  The  Hondo  adult  examples,  with  one  exception, 
were  uniform  brown  with  each  scale  outlined  darker ;  the  belly 
rose  or  cherry-coloured,  with  a  double  series  of  large,  rectangular, 
black,  median  spots  frequently  confluent  across  the  belly ;  two 

*  Boulenger,  op,  cit.  vol.  i.  p.  221,  mentions  Fonuosa  as  a  habitat  for  this  species. 
If  this  is  correct,  it  is  a  very  8iu(rnlar  circumstance.  There  arc  no  other  instances 
of  Japanese  species  occurring  in  Formosa,  except  Dinodon  rufozonatus  and  Ancit- 
trodon  blomhoffii.  The  existence  of  both  in  Formosa  is  easily  understood,  since  they 
are  common  snakes  on  the  Chinese  mainland,  and  the  Formosan  Snake  fauna  is  com- 
posed almost  entirely  of  Chinese  species.  In  the  case  of  Tropidonotus  vibakari^ 
howeyer,  it  is  significant  that  it  has  not  been  recorded  from  China  (except  Manchuria) 
and  it  does  not  occur  in  the  Loo  Choos.  I  am  prompted  to  regard  this  record  as  an 
error. 
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chevrons  on  the  head,  the  anterior  converging  in  front  of  the  eyes, 
divergent  behind  to  form  postocular  streaks,  the  posterior  con- 
verging on  the  frontal,  both  often  obscure  or  almost  obliterated. 
In  one  the  belly  was  sparsely  spotted  and  in  another  was  whitish 
and  unspotte<l.  The  young  wei-e  pinkish-brown  or  dove-coloured 
with  small  black  dorsal  spots,  with  an  inclination  to  a  transverse 
distribution ;  the  belly  whitish  chequered  black.  One  Hondo 
adult  specimen  had  preserved  the  peculiar  colouring  and  dorsal 
spots  of  the  young,  but  the  belly  was  rosy,  as  is  usual  in  adults. 
In  this  specimen  the  scales  in  mid-body  counted  23.  The  example 
obtained  in  Tanega  Island  was  a  very  distinct  colour- variety, 
singularly  lesembling  a  Dinodon  japonicus  at  first  sight.  It  was 
light  brown  with  well-defined  black  bars,  as  wide  as  the  intervals. 
A  series  of  large  spots  in  the  flanks  alternated  with  the  dorsal 
bars.  The  usual  head-marks  were  present  and  the  belly  was 
chequered  black  and  white. 

5.  Coluber  climacophorus. — All  the  eleven  specimens  were 
obtained  from  Japan  (Hondo).  In  four  specimens  the  scales  were 
25  in  mid-body,  in  all  the  rest  23.  The  subocular  was  absent  in 
one.  Tempoi*als  three  in  one.  Postoculars  three  on  one  side 
in  two.  Anterior  chins  touched  four  infralabials  in  two.  One 
captured  on  6th  July  contained  14  eggs  with  no  trace  of  embryo, 
the  largest  of  which  measured  2"  x  1^". 

6.  Coluber  quadrivirgatus. — Of  32  examples,  30  were  collected 
in  Japan  (Hondo)  and  two  in  the  Island  of  Yaku.  In  one  Hondo 
specimen  the  supralabials  were  nine  with  the  fifth  and  sixth 
touching  the  eye  on  one  side.  Postoculars  three  on  one  side  in 
one  specimen.  Nearly  all  belonged  to  Boulenger's  Variety  A*. 
The  young  were  lighter  in  colour,  with  well-marked  spots  or  cross- 
bars, but  the  longitudinal  stripes  faint  or  absent.  One  of  the 
Yaku  specimens  belonged  to  Variety  B,  and  the  other  was  inter- 
mediate between  A  and  B. 

Family  Viperid-s.         Subfamily  CROTALiNiB. 

7.  Ancistrodon  blomhopfii.— Of  41  specimens,  39  were  from 
Japan  (Hondo  38,  Yezo  1),  one  from  Tanega  Island,  and  one 
from  Yaku  Island  t.  In  only  one  Hondo  specimen  wei-e  the 
scales  23  in  the  middle  of  the  body,  but  this  numbei-  was  present 
in  both  the  specimens  from  Tanega  and  Yaku.  The  ventrals  and 
subcaudals  in  the  Yaku  example  were  143  +  53,  and  in  the  Tanega 
example  the  ventrals  were  142.  One  had  eaten  a  frog.  One 
captured  on  the  27th  June  contained  three  immature  eggs  with 
no  trace  of  embryo. 

•  Op,  cit.  vol.  ii.  p.  eo. 

t  It  ill  doabtful  whether  the  Hpccimen  in  the  British  Museum  labelled  Okinawa 
(Boulenger,  op.  cit.  vol.  iii.  p.  626)  is  correctly  recorded.  It  appears  to  be  the  only 
specimen  reported  from  the  Loo  Choo  Group  of  islands,  where  it  is  singularly  oat 
of  place.  Tsu  Sima  is  an  island  in  the  Corean  Strait,  and  not  in  the  Loo  Choos  as 
stated  by  Bonlenger  on  the  same  page. 
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Groups  2  and  3.  Loo  Ohoo  Snakes. 
Family  CoLUBRiDiE.         Subfamily  CoLUBRiNiE. 

1.  Tbopidonotus  pryeri. — Of  58  specimens,  54  were  obtained 
from  Okinawa,  three  from  Amami,  and  one  f i-om  Iriomote.  There 
were  two  postoculars  on  one  side  in  one  specimen.  Four  contained 
eggs  with  no  trace  of  embryos. 

1  killed  20th  April  had  3  eggs,  largest  1^"  X  J^"- 

1      „         „         „       „    5     „  „        about  1  '  long. 

1      „     22nd       „       „    3     „  „        1^"  long. 

1      „     8th  May        „    6     „  „        ^". 

The  size  of  the  eggs  fii*st  alluded  to  is  very  remarkable  con- 
sidering the  size  of  the  species.  The  mother  measured  2  feet 
7|  inches,  tail  slightly  blocked. 

2.  DiNODON  RUFOZONATUS. — Of  eight  specimens  two  were  from 
Miyako,  two  from  Ishigaki,  four  from  Iriomote.  The  two  speci- 
mens from  Miyako  were  peculiar  in  colour,  being  of  a  much  lighter 
brown  than  usual.  Each  had  21  whitish,  dark-margined  dorsal 
bars.     The  venti-als  were  182  and  189. 

3.  DiNODON  8EMICARINATUS. — Of  22  Specimens,  19  were  from 
Okinawa  and  three  from  Amami.  The  supralabials  in  one  were 
eight  with  the  fourth  and  fifth  only  touching  the  eye.  One  had 
swallowed  a  fledgling,  and  another  a  lizard. 

4.  Coluber  schmackeri. —  A  single  specimen,  much  mutilated 
and  of  large  size,  was  obtained  from  Ishigaki.  The  supralabials 
were  nine  on  the  right  side  with  the  fifth  and  sixth  touching  the 
eye,  ten  on  the  left  side  with  the  sixth  and  seventh  touching  the 
eye.  The  loreal  was  more  than  twice  aslongas  high.  The  upper 
of  two  pneoculars  nearly  touched  the  frontal. 

5.*  Ablabes  semicarinatus.  Of  134  specimens,  131  were  from 
Okinawa  and  three  from  Amami  ♦. 

6.  Ablabes  hermin^. — The  single  specimen  wa«  from  Iiiomote. 
It  was  an  aben-ant  example  in  that  the  scales  number  19  in  mid- 
body.  Anteriorly  and  posteriorly  the  normal  17  scales  were 
present.     Ventrals  159  and  subcaudals  60. 

7.  Hemibungarus  japonicus.— Of  ten  examples,  six  were  from 
Okinawa  and  four  from  Amami  t.  Those  from  Okinawa  were  all 
alike  in  having  five  longitudinal  black  doi-sal  lines  broader  than  the 
pink  intervals.  There  were  9-12  narrow  black  annuli  round  the 
body  and  1-2  (2  usually)  on  the  t'lil.     The  ventrals  and  subcaudals 

•  There  seems  bat  little  doubt  that  Japan  has  been  incorrectly  included  as  a 
habitat  for  this  species  and  for  Memihungams  jap6nieu$.  Boulenger  is  clearly  of  this 
opinion  {vide  op.  eit.  vol.  iii.  p.  395  footnote).  These  species  were  orig^inally  described 
and  figured  by  Gunther  (Ann.  &  Mag.  Nat.  Hist.  (4)  i.  1868,  pp.  418  A  428)  from 
one  specimen  of  each  reported  to  have  come  from  Nagasaki.  Thirty-seven  years 
have  now  elapsed  without  either  being  rediscovered  in  Japan. 

t  See  footnote  to  Ahlahea  temicarinatus. 
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are  204  +  28,  183  +  28,  194  +  30,  202+?,  197  +  27,  129  +  29. 
Two  specimens  from  Amami  agreed  in  having  three  longitudinal 
dorsal,  black  lines,  narrower  than  the  pink  intervals.  One  of 
these  had  indications  of  another  line  in  the  flanks  on  each  side. 
One  had  12  and  the  other  14  black  annuli.  Both  were  peculiar  in 
that  the  last  ventral  was  divided,  a  condition  which  obtains  in  no 
other  specimen,  and  this  may  constitute  a  separate  species.  The 
ventrals  and  subcaudals  were  208  +  29  and  198+ 28.  The  remaining 
two  specimens  from  Amami  were  pale  pink  with  a  single,  narrow, 
vertebral  black  line.  One  had  15  and  the  other  13  black  aunuli, 
and  the  ventrals  and  subcaudals  were  215  +  28  and  2 1 4  +  30.  One 
of  the  Okinawa  examples  had  swallowed  a  lizard  measuring 
4|  inches.  The  snake  was  1  foot  7|  inches  in  length,  and  the 
lizard  occupied  a  position  entirely  posterior  to  the  tenth  inch  in 
the  snake's  length.  The  stomach  was  therefore  placed  unusually 
far  back  in  this  species,  and  1  have  noticed  a  similar  peculiarity 
in  an  allied  snake,  Bungarua  candidus,  in  India. 

Family  ViPERiDiE.         Subfamily  CROTALiNiS. 

8.  Lachesis  okinavensis. — Of  eight  specimens  foiu:  were  from 
Okinawa,  three  from  Amami,  and  one  from  Yaku.  The  scales  were 
23  in  mid-body  in  all  except  one  specimen,  where  they  were  24. 
The  subocular  was  broken  up  in  two  specimens.  The  ventrals  and 
subcaudals  were  131+44,  134  +  46,  127  +  42,  128  +  46,  128+46, 
and  129  +  42.     One  had  swallowed  a  small  shrew-like  animal. 

9.  Lachesis  plavoviridis.— Of  41  specimens,  21  were  from 
Amami  and  20  from  Okinawa.  The  ventrals  were  232  in  one 
specimen,  234  in  another.  The  scales  were  40  in  mid -body  in  one 
specimen.  Many  were  quite  young,  hatchlings  apparently  ;  six 
such  varied  in  length  from  1  foot  6^  inches  to  1  foot  9 J  inches. 
One  had  swallowed  a  rat.  The  fang  of  one  large  specimen  was 
J-|"  measured  straight. 

10.  Lachesis  mucrosquamatus. — Of  four  specimens,  three  were 
from  Miyako  and  one  from  Iriomote.  I  have  no  hesitation  in  con- 
sidering these  specimens  a»s  belonging  to  this  species,  though  it 
extends  the  habitat  considerably.  They  agreed  with  the  specimens 
I  have  examined  in  the  British  Museum  Collection.  A  pair  of 
intemasals  was  present.  Two  to  four  rows  of  temporals  were 
smooth.  The  scales  were  23  in  mid -body  in  two  specimens,  24  in 
another,  and  25  in  the  fourth.  The  ventrals  and  subcaudals  were 
186  +  66,  190?  +  77,  and  185  +  72. 

8ra  Snakes. 
Family  CoLUBRiDiE.         Subfamily  HYDROPHiiNiS. 

1.  Hydrus  platurus. — One  specimen  of  Boulenger*s  Variety  £ 
(op,  cit.  vol.  iii.  p.  268)  was  from  Okinose  Sagami  (Hondo). 

2.  Hydrophis  melanocephalus.-  Of  three  examples  two  were 
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from  Ishigaki  and  one  from  Iriomote.  The  scales  behind  the  neck 
were  24  in  one  specimen,  round  mid-body  29  in  one  specimen  and 
33  in  the  others.     The  venti-als  were  336,  316,  and  332. 

3.  DiSTiRA  OBNATA. — The  three  specimens  were  all  from 
Okinawa.  The  scales  behind  the  neck  were  29,  32,  and  33 ;  mid- 
body  35,  37,  and  38.     Ventrals  271,  268,  and  251. 

4.  AiPYSURUS  ANNULATUS. — All  the  six  examples  were  from 
Okinawa.  Four  had  a  sharp  spine  on  the  rostral  which  was  absent 
on  the  other  two.  The  praef  rontals  were  very  irregular.  There  were 
four  in  three  specimens,  two  in  one  specimen,  and  three  (2  right, 
1  left)  in  two  specimens.  In  all  one  or  both  parietals  were  split 
by  a  suture  behind.  The  scales  were  17  in  mid- body  when  the 
vertebral  row  was  enlarged,  wliich  was  usually  the  case,  though  often 
to  a  variable  degree.  In  two  specimens  the  scales  were  19,  the 
vertebrals  being  divided  into  three  rows  subequal  to  the  other 
dorsals.     Ventrals  numbered  138  to  143. 

5.  Platurus  laticaudatus. — The  two  specimens  were  from 
Okinawa.  The  ventrals  were  243  in  one  specimen ;  the  last  was 
divided  in  both  specimens. 

6.  Platurus  schistorh ynchus. — Of  37  specimens,  29  were  from 
Miyako,  6  from  Okinawa,  and  2  from  Amami. 

All  the  specimens  were  preserved  in  formalin. 


3.  Description  d'un  Ophidien  nouveau  dii  Mexique  (Morerioa 
orizabensisy  g.  et  sp.  nn.).  Par  Alfred  Dugbs,  M.D., 
C.M.Z.S. 

[Recciv^l  July  7, 1906.] 

(Text-figure  77.) 

Ce  Colubride  (Sous-fam.  Coluffri^ice)  ne  m*est  connu  que  par 
deux  exemplaires  provenant  d'Orizaba  (Etat  de  Vera-Cruz)  d*oii 
me  Ta  envoy^  le  Prof.  Aniceto  Moreno  pour  le  determiner.  Ne 
le  trouvant  d6crit  dans  aucun  des  ouvrages  que  j'ai  pu  consulter, 
j'ai  du  lui  donner  un  nom  g6u6rique  et  specifique  nouveau  et  je 
le  d^die  k  mon  ami  M.  Moreno. 

Ses  rapports  les  plus  intimes  sont  avec  le  g.  AUabea,  tel  que 
Ta  compris  Boulenger  (Catal.  Snakes  of  Brit.  Mus.  1894) ;  mais 
il  en  diflP&re  assez  pour  Ten  s^parer,  comme  le  prouve  sa  description. 

Les  vert^bres  dorsales  post^rieures  manquent  d'hypapophyses. 
La  dentition  est  isodonte  :  il  m'a  sembl6  qu*il  y  avait  une  douzaine 
de  dents  au  maxillaire  superieur,  mais  je  n*ai  pu  m'en  assurer 
exactement  pour  ne  pas  trop  mutiler  Texemplaire  que  je  pouvais 
examiner.     L'aspect  general  est  celui  d'une  Coronella. 

Caracth'es, — La  rostrale  se  replie  un  peu  sur  le  museau.  Les 
intemaaales  sont  un  peu  plus  petites  que  les  prefrontales;  celles-ci 
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se  rabattent  de  chaque  cote  jmqu'au  contact  de  la  fr^naJe.  Ta 
frontale  egale  k  peu  pr^s  la  distance  qui  la  s^pare  du  bout  da 
museaii ;  elle  est  plus  etroite  en  arri^re  qu*en  avant.  Les  sur- 
oculaires,  subtriangulaires,  separent  la  frontale  de  la  pr6oculaire. 
Parietales  k  bords  extemes  un  peu  excaves,  et  plus  ^troites  k 
leur  exti'emite  post^rieui-e.  Nju»le  double.  Frenale  un  peu 
plus  longue  que  haute.  Une  seule  grande  pr^oculaire.  Deux 
post-oculaires.  Teniporales  2-|-2,  celles  du  second  rang  atteig- 
nant  Textreniite  des  parietales ;  sur  un  exemplaire  la  temporale 
inferieure  du  premier  rang  k  gauche  est  divis^e  prte  de  la  post- 
oculaire  inferieure.  Rostrale  plus  large  que  haute.  Huit  sus- 
labiales,  les  quatri^me  et  einqui^me  sous  Tceil ;  la  sixi^me,  trian- 
gulaire,  ne  touche  pas  la  premiere  temporale  inferieure.  Deux 
geneiales  longucs,  suivies  de  deux  petites  s^parees  par  une  ecaille. 
Huit  labiates  inferieures.  La  mandibule  est  un  peu  plus  courte 
que  le  museau. — Dix-neuf  rangs  d*ecailles  lisses,  rhomboidales, 
sans  pores.  Anale  simple.  Gastrost^ges  198.  Urost^ges  doubles 
85.     Queue  terminee  par  une  petite  pointe  corn^e 

Text-fig.  77. 


T^te  de  Morenoa  orizabensis,  en  dessus  et  de  profil. 

Dimensions: —  m. 

Corps  avec  la  tete  . . .     0*41 
Queue     0-08 

Total  0-49 

Le  corps  est  un  peu  comprime. 

Coloration, — Parties  sup^rieures  brun-gris  clair;  les  ^cailles 
sont  toutes  bor<l6es  de  noir.  Des  bari'es  transversales  brun-fonc^ 
se  detachent  sur  le  fond  et  sont  plus  nettes  dans  le  tiers  po8t6- 
rieur  du  corps.  Une  tache  noire  oblique  se  voit  de  chaque  cot^ 
en  arri6re  de  la  tete,  distante  de  Tangle  de  la  bouche  comme 
celle-ci  Test  du  museau  ;  plus  loin  sur  les  flancs  il  y  en  a  quelques 
autres  moins  visibles.  Le  dessus  de  la  tete  est  d'un  brun  fauve 
uniforme ;  le  dessous  est  blanc ;  il  y  a  une  bordure  noire  sur 
4  des  labiales  superieures.  Le  dassous  du  corps  est  blanch&tre 
avec  des  lignes  noires  transvei-sales  qui  descendent  des  flancs. — 
Sur  un  exemplaire  les  parietales  portent  une  ligne  anguleuse  un 
peu  plus  fonc^e,  mais  tr^s  peu  distincte. 
Uoan^joato,  le  20  Jain  1905. 


P.Z.S.1905.^in.Pl.XVI. 


H  Goodcbiid,  dd  el  liOi 


Huib. 


CALOMYSCUS     BAILWARDl. 
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4.  On  a  Collection  oF  "Mammals  from  Persia  and  Armenia 
presented  to  the  British  Museum  by  Col.  A.  0.  Bail  ward. 
By  Oldfibld  Thomas,  F.R.S.,  F.Z.S.* 

[Received  October  27, 1906.] 
(Plate  XVI.t) 

The  National  Museum  owes  to  Col.  A.  C.  Bail  ward  a  most, 
interesting  collection  of  small  mammals  from  Persia  and  Armenia, 
obtained  during  the  past  summer  on  his  way  home  from  India  to 
England.  Before  starting  he  applied  to  the  Society's  Secretary 
for  advice  on  the  subject,  and  Dr.  Mitchell  suggested  his  taking 
with  him  someone  trained  to  collect  mammals  and  birds.  By 
good  fortime  Mr.  R.  B.  Woosnam,  one  of  our  ablest  collectors, 
who  had  already  done  good  work  in  South  Africa,  was  able  to  go 
with  Col.  Bail  ward,  and  the  specimens  now  described  were  all 
trapped  and  skinned  by  him. 

Considering  that  the  expedition  was  primarily  a  shooting-trip, 
that  it  never  stayed  more  than  a  day  or  two  in  any  place, 
and  that  the  party  rode  something  like  20  or  30  miles  every 
day,  the  number  of  mammals  obtained — ^about  70 — is  a  credit  to 
Mr.  Woosnam,  who  also  collected  about  380  birds. 

About  31  species  are  represented  in  the  Mammal  collection, 
of  which  I  have  described  five  as  new.  Of  these  by  far  the 
most  interesting  is  the  beautiful  large-eared  mouse  described  as 
Calomyscua  baUtoardi,  which  forms  a  new  genus  entirely  unlike 
anything  hitherto  known  from  the  Old  World,  but  allied  to  the 
North- American  Feromyscua. 

Col.  Bailward's  party  entered  Persia  at  the  head  of  the  Persian 
Gulf,  beginning  work  at  Ahwaz,  on  the  Karun  River.  From 
there  they  travelled  north-eastward  across  the  Bachtiari  moimtains 
to  Isfahan,  and  it  was  in  this  region  that  the  majority  of  the 
novelties  were  obtained.  From  Isfahan  they  went  westwards  to 
Kermanshah,  and  thence  by  way  of  Lake  Yan,  Erzeroum,  and 
Baibort  to  Trebizond. 

While  the  Armenian  specimens  obtained  during  the  trip  are 
most  valuable,  their  interest  is  dwarfed  by  that  of  the  series  frcHu 
Persia,  for  from  the  region  travelled  by  Col.  Bailward  the  only 
mammals  that  have  ever  been  collected  were  those  obtained  in 
1870-72  by  the  late  Dr.  W.  T.  Blanford,  and  described  in  his 
work  on  Eastern  Persia  J,  the  few  collected  and  described  by 
de  Filippi§,  and  a  small  series  obtained  in  1902  by  Mr.  H.  F. 
Witherby.     From  the  character  of  the  present  collection  it  is 

*  [The  complete  account  of  the  new  ipeciet  deecribed  in  this  oommimioation 
appears  here ;  bat  since  the  namee  and  preliminary  diasnoees  were  published  in  the 
*  Aostract/  snch  speciee  are  distinguished  by  the  name  being  underlmed. — Eoitob.] 

f  For  explanation  of  the  Plate,  see  p.  627. 

I  '  Eastern  Persia/  Zoology  and  Geology  (1876). 

§  *  Viaggio  in  Persia,'  p.  d42  (1866). 

Proc.  Zool.  Soc.— 1905,  Vol.  II.  No.  XXXV.  35 
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evident  that  much  remains  to  be  done  in  this  area,  and  I  would 
draw  the  attention  of  other  Indian  sportsmen  to  Gol.  Bailward's 
success,  with  the  hope  that  when  coming  home  to  England  they 
may  follow  his  admirable  example  in  working  Persia  by  the  way. 

1.  Vespertilio  sp.,  near  F.  serotinus. 

2  .  27.     Mala  i-Mir,  70  mi.  N.E.  of  Ahwaz.     4300'. 

This  Bat,  of  which  Mr.  Witherby  also  obtained  examples  near 
Telespid,  is  a  pale  form  of  the  S^tine  group,  but  I  cannot  at 
present  determine  its  exact  relationship  to  V,  turcomantts  Eversm. 
and  V.  mirza  Fil.  One  thing  is  clear,  however,  that  V,  shiraziensis, 
described  in  1871  by  Dobson,  but  afterwards  referred  by  him,  in 
company  with  turcomantbs  and  mirzaj  to  V.  serotinuSy  is  a  per- 
fectly distinct  species,  readily  distinguishable  by  its  much  greater 
size. 

2.  Vespertilio  matschiei  pellucens,  subsp.  n. 

e  .  14,  15,  16,  17, 19.    Ahwaz,  Karun  R.,  S.W.  Persia.    220'. 

**  Common  in  the  town." 

Closely  similar  to  the  species  recently  described  as  V,  matschiei  *, 
from  Aden,  but  slightly  larger,  and  markedly  paler  in  colour,  the 
upper  surface  uniformly  pale  buflfy,  very  slightly  darker  than 
Ridgway's  "  cream-buff,"  which  the  under  surface  just  matches. 
Ears  and  membranes  pale  brownish,  the  hinder  edges  of  the  wings 
white,  and  the  posterior  third  of  the  interfemoral  transparent 
white  or  colourless.  In  true  matschiei  the  membranes  are  dark 
opaque  brown  throughout. 

Dimensions  of  the  type : — 

Forearm  35*7  mm. 

Head  and  body  (in  flesh)  45  ;  tail  43  ;  ear  13. 

Skull,  greatest  length  13-2. 

Hah.  as  above. 

Type.  Male.  B.M.  No.  5.10.4.4.  Original  number  16.  Col- 
lected 28  Mar.,  1905. 

This  beautiful  little  Bat  is  readily  distinguishable  from  all 
others  by  its  imiform  pale  colour,  the  hairs  being  pale  to  their 
roots.  In  the  pale  form  of  Fipistrelkcs  kuhHi,  found  in  company 
with  it,  the  bases  of  the  hairs  are  dark,  even  though  the  tips  are 
light.  The  peculiar  translucent  character  of  the  posterior  third 
of  the  interfemoral  is  also  very  unusual. 

3.  Pipistrbllus  kuhli  Natt. 

(S.  2,  5,  18,  20,  21.     Ahwaz,  Karun  R.     220'. 

$  .  11.     DiJsful,  near  Ahwaz. 

These  specimens  vary  a  good  deal  in  colour,  some  being  nearly 
as  light  as  the  darker  examples  of  the  last  species.  But  the  darkest 
are  far  lighter  than  South  European  specimens,  and  no  doubt 

•  Tho«.  Ann.  Mag.  N.  H.  (7)  xvi.  p.  678  (1906). 
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they  represent  a  valid  lighter-coloured  Eastern  suhspecies,  for 
which  there  appear  to  be  several  names  available.. 

**  Shot  dose  to  the  town  of  Ahwaz — their  fur  matches  the  soil 
in  colour."—/?.  B.  W. 

4.  PiPISTRELLUS  ALADDIN  ThoS. 

Abstr.  P.  Z.  S.  No.  24,  p.  23,  Dec.  19,  1905. 

cJ.  41.  Derbent,  50  mi.  W.  of  Isfahan.  6500'.  B.M. 
No.  5.10.4.13.     T^ffHi. 

A  very  small  species.  The  minute  upper  premolar  in  the 
tooth-row. 

Size  about  as  in  P.  naiitts  and  mimus.  Ears  of  mediiun  size ; 
inner  margin  slightly  convex,  outer  margin  with  a  well-marked 
concavity  in  its  middle  third ;  antitragal  notch  shallow,  the  outer 
basal  lobe  low,  buried  in  the  fur.  Tragus  of  medium  length, 
rather  broad,  its  broadest  point  just  above  its  inner  base ;  inner 
margin  slightly  concave ;  outer  basal  lobe  rounded.  Wings  to  the 
base  of  the  toe. 

General  coloiu*  above  "  wood-brown,"  the  hidden  basal  halves 
of  the  hairs  blackish.  Under  surface  similar,  but  rather  lighter. 
Ears  and  wing-membranes  blackish  grey,  the  hinder  edge  of  the 
wing  from  the  tip  of  the  fifth  finger  backwards  prominently 
white,  as  in  P,  kuMii, 

Skull  small,  delicate;  much  as  in  P.  ncmus.  Outer  upper 
incisors  about  equalling  the  well-marked  secondary  cusp  of  the 
inner.  Large  premolar  well  separated  from  the  canine,  the  small 
premolar  standing  in  the  tooth-row,  wholly  visible  from  without. 

Dimensions  of  the  type : — 

Forearm  31  mm. 

Head  and  body  (in  flesh)  41 ;  tail  35 ;  ear  10. 

Skull — greatest  length  11 '3;  basal  length  in  middle  line  8*7; 
breadth  of  brain-case  6*1 ;  palatal  length  4 ;  combined  length  of 
large  upper  premolar  and  two  molars  2'8 ;  lower  tooth-row  from 
front  of  canine  4*2. 

ffab,  and  l^ype  as  above. 

This  little  Bat  is  perhaps  a  representative  of  the  Indian 
F.  mimua  Wrought.*,  with  which  it  agrees  in  size  and  certain 
other  characters.  But  it  is  much  lighter  in  colour,  the  extreme 
tips  of  the  dorsal  hairs  in  that  animal  being  alone  pale  brown, 
the  rest  being  blackish,  and  the  small  upper  premolar  does  not 
stand  so  well  in  the  tooth-row,  although  more  so  than  in  most 
species  of  the  genus.  P,  nanus  again  is  a  dark-coloured  bat,  as 
dark  as  a  European  Pipistrelle. 

5.  Mtotis  MTons  omari,  subsp.  n. 

(S .  42,  43.     Derbent,  50  mi.  W.  of  Isfahan.     6500'. 

( $  .  No.  13.     Near  Telespid,  S.W.  Persia.     H.  F.  Witherby. 

Essential  characters  as  in  true  myotiSy  the  ears  apparently 

•  Joum.  Bombay  Nat.  Hist.  Soc.  iS99,  p.  722. 
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nearly  or  quite  as  long  as  usual,  not  shortened  as  in  t^e 
N.  Indian  U^L  But  the  colour  is  very  different,  being  that 
characteristic  of  specimens  from  desert-regions.  General  colour 
above  uniform  pale  "  wood-brown,"  the  basal  halves  of  the  hairs 
smoky  brown,  succeeded  by  a  broad  ring  of  glossy  whitish  sandy 
and  a  fine  pale  brown  point.  Under  surface  broadly  washed  with 
'*  cream-buff."  Membranes  and  ears  also  much  paler  brown  than 
in  myotia. 

Teeth  rather  smaller  than  those  of  true  myotisy  larger  than 
those  of  Uyihi. 

Measurements  of  the  type : — 

Forearm  60  mm. 

Head  and  body  (in  flesh)  75 ;  tail  61 ;  ear  26. 

Skull — ^greatest  length  22*2  ;  breadth  of  brain-case  9*9  ;  upper 
tooth-row  from  front  of  canine  9"5 ;  front  of  lower  canine  to  back 
of  m,  10-1. 

Hob.  Persia ;  type  from  Derbend.     Alt.  6500'. 

Type.  Adult  male.  B.M.  No.  5.10.4.14.  Original  number  42. 
Collected  14  May,  1905. 

It  is  quite  natural  to  find  a  desert-coloured  form  of  the  common 
M,  myotis  inhabiting  Persia.  Mr.  Witherby's  specimen  is  very 
similar  to  the  two  presented  by  Col.  Bailward. 

Mr.  Miller  has  shown*  that  the  Indian  VeapertUio  blyt/ii  Tomes 
is  definably  different  from  the  European  M,  myotis,  to  which 
Dobson  had  assigned  it.  I  may  fiuther  note  that  Dobson's 
F.  africafMM  t  is  clearly  the  same  as  if.  hlyiki,  the  collection  from 
which  the  type  came  having  been  wrongly  labelled  as  from  the 
Gaboon,  when  it  really  was  from  N.  India.  Dobson's  mistake 
was  therefore  quite  excusable. 

6.  NBOBfYS  FODiENS  Schr. 

cJ .  53.     25  miles  N.  of  Erzeroum.     7000'. 
"  Caught  by  a  brook  in  the  mountains.     Was  swimming  and 
diving  with  two  others." — i?.  B,  W. 

7.  ErINACEUS  EUBOPiEUS  L. 

56.    ?  .     Tortoum  R.,  N.  of  Erzeroum.     4000'. 
Probably  belonging  to  the  form  recognised  by  Banett-Haniilton 
as  E.  e,  concolor  Mart. 

8.  Canis  aureus  L. 

cJ.  12.     Shus,  near  Dizful,  Arabistan. 

9.  VuLPES  vuLPES  FLAVESCENS  Gray. 
6 .  7.     Bunde  Kil,  Karun  R.     250'. 

10.  PUTOEIUS  NIVALIS  L. 

cT.  61.     Baibort.     7000'. 

•  P.  Biol.  Soc.  Wash.  xiii.  p.  166  (1900). 
t  Cat.  Chir.  B.M.  p.  810. 
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1 1 .  Mellivora  indica  Kerr. 

2  .  24.     Ram  Hormuz,  E.  of  Ahwaz. 

12.  CiTELLus  XANTHOPRYMNus  Benn. 

(S .  60.     Baibort,  between  Erzeroum  and  Trebizond. 
In  the  fulvous  summer  pelage.    Those  obtained  by  Mr.  Danford 
in  Central  Asia  Minor  are  in  the  grey  winter  coat. 

13.  CiTELLUS  CONCOLOR  Gooff. 

2 .  47.     Bast-Kala,  near  Lake  Van.     7200'. 
d  .  52.      $  .  48,  49.     Lake  Van.     5500'. 
"  Very  plentiful  on  open  sandy  ground  ;  to  be  seen  about  all 
day."— ^.  B,  W. 

14.  Tatera  TiENiURA  Wagn. 

cJ .  8,  9,  10.     Bunde-Kil,  Karun  R.     250'. 
$.  13.     Shus,  near  Dizful.     500'. 
(S .  23.     Ram- Hormuz,  60  rai.  E.  of  Ahwaz.     500'. 
$  .  28.     Mala-i-Mir,  70  mi.  N.E.  of  Ahwaz.     3300'. 
Whether  this  species  grades  into  the  Indian  T,  indica  remains 
to  be  seen  when  more  material  is  available. 

15.  Meriones  persicus  Blanf. 

$  .  26.     Mala-i-Mir,  70  mi.  N.E.  of  Ahwaz,  S.W.  Persia. 

d .  36.     Dopulan,  120  mi.  N.E.  of  Ahwaz. 

No.  26  agrees  very  well  with  a  co-type,  a  female,  in  the  British 
Museum  fi'om  Kohrud,  but  36  has  longer  ears  and  smaller  bullae. 
As  its  locality,  however,  is  intermediate  between  those  of  26  and 
the  type,  I  presume  the  differences  are  either  individual  or  sexual. 

I  am  glad  to  be  able  to  come  at  last  to  a  definite  conclusion 
about  the  generic  position  of  this  animal,  the  teeth  of  the  co-type 
being  so  worn  down  that  it  was  impossible  till  now  to  decide 
whether  it  was  a  Meriones  or  a  Gerbilkts,  The  new  specimens 
show  clearly  that  its  teeth  are  those  characteristic  of  the  former 
genus. 

16.  Meriones  erythrurus  Gray. 

d.  1,  3,  22.    Ahwaz,  Karun  R.     220'. 

This  Gerbille,  which  I  provisionally  refer  to  the  Afghan  species, 
is  also  nearly  related  to  M,  meridicmue  Pall. 

*'  Plentiful  all  along  the  flat  coast  plain  from  Bushire  to  the 
Karun  River.     Nocturnal."—/?.  B,  W. 

17-18.  Mus — MuscuLus  group. 

5  .  29.  Deh-i-Diz,  90  mi.  N.E.  of  Ahwaz.     5500'. 

5  .  31.  Bachtyari  Mts.,  100  mi.  N.E.  of  Ahwaz.     5800'. 

?  .  37.  Bagh-i-Badaran,  30  mi.  S.  of  Isfahan.     8000'. 

$  .  45.  Sakiz,  100  mi.  N.  of  Kumanshah.     5000'. 

d .  55.  Tortoum  R.,  N.  of  Erzeroum.     4000'. 
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When  the  difficult  Miu  museuku  group  comes  to  be  worked 
out  these  specimens  will  be  of  the  greatest  value,  but  they  cannot 
well  be  determined  at  present.  No.  55  is  a  typical  dark  long- 
tailed  house-mouse ;  the  others  are  pale  desert  forms. 

19.  MiOBOBfYS  MYSTACiNUS  Danf.  ifc  Alst. 

d.  64,  65,  66.  $.  67.  Sumela,  30  mi.  S.  of  Trebizond. 
1500'. 

"Trapped  on  hill-side  below  the  fir- woods."— i?.  B.  W. 

20.  MiCBOMTS  SYLVATICUS  ABIANUS  Blanf. 

<J .  30,  34.      2  '  32.     Bachtiari  Mts.,  100  mi.  N.E.  of  Abwaz. 

These  specimens  are  coloured  very  like  the  South  Persian 
M,  8.  wiiherhyi  Thos.,  but  have  the  larger  teeth  of  ariarwia, 

21.  Calomyscus  bailwabdi  Thos.     (Plate  XVI.) 

Abstr.  P.  Z.  S.  No.  24,  p.  23,  Dec.  19,  1905. 
25.  d.     Mala-i-Mir,  70  mi.  N.E.  of  Ahwaz.     4300'.     10  April, 
1905.     B.M.  No.  5.10.4.68.     Type. 

Calomyscus. 

A  member  of  the  CricetinaSf  or  biserial-toothed  Muridse,  of 
which  the  only  recent  Old  World  *  members  hitherto  known  have 
been  the  Cricetus  group  and  the  South  African  Mystromys,  Most 
nearly  allied  to  the  N.  American  Peramyscus,  with  which  it  shares 
the  possession  of  only  five  cusps  on  the  anterior  upper  molars. 

External  form  as  in  Peromyscus,  but  the  tail  bushy  terminally, 
as  in  many  Gerbilles,  to  which  the  pallid  coloiu:  also  gives  a 
resemblance.  Ears  large.  Fur  soft.  Feet  of  normal  length  and 
structure ;  soles  naked  except  just  under  the  heels ;  sole-pads  six, 
the  posterior  one  far  back,  separated  from  the  others.  Tail  long, 
pencilled,  the  single  specimen  with  a  peculiar  double  tuft  of  white 
hairs  at  a  point  two-thirds  along  it,  which  may  indicate  the 
presence  of  a  special  gland,  or,  more  probably,  be  merely  due  to 
an  accidental  injury. 

Skull,  as  compared  with  that  of  PeromysctLS,  low,  flat,  and 
rounded,  the  shape  of  the  brain-case  recalling  that  of  a  dormouse. 
Bullae  low,  little  developed.  Palatal  foramina  comparatively  small. 
Coronoid  process  of  mandible  long,  considerably  overtopping  the 
condyle.  Incisors  smooth.  Molars  brachyodont,  thin,  pattern 
very  similar  to  that  found  in  Peromyscus,  but  even  more  simple ; 
the  cusps  low,  and  the  valleys  between  them  shallow,  and  without 
any  trace  of  supplementary  intermediate  ridges.  First  upper 
molar  with  only  five  cusps  and  without  any  trace  of  that  dupli- 
cation of  the  anterior  cusp  so  characteristic  of  Cricettu  and  its 
allies. 

*  Madagascar  excepted. 
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Type:- 

Calomyscus  bailwardi. 

A  beautiful  Oerbille-coloured,  long-eared,  tufted-tailed  mouse 
of  about  the  size  of  Mtbs  nrnacuhia. 

Fur  soft  and  fine,  hairs  of  back  about  7  mm.  in  length. 

Oeneral  colour  above  a  beautiful  "  pinkish  buff,"  darkened  on 
the  back  by  the  tips  of  the  hairs  being  black,  clear  and  rich  along 
the  flanks  and  down  the  outer  sides  of  the  legs  to  the  ankles. 
Whole  of  under  surface  pure  sharply  contrasted  white,  which 
ascends  rather  high  up  on  the  cheeks,  nearly  to  the  eyes,  covers 
the  whole  of  the  fore  limbs,  ascending  almost  to  the  shoulder,  and 
the  inner  side  of  the  hind  limbs.  Head  buffy,  slightly  paler  than 
back.  Ears  very  large,  practically  naked,  pale  brown,  their  few 
fine  scattered  hairs  white ;  a  small  white  patch  above  the  base  of 
their  anterior  margin.  Upper  surface  of  hands  and  feet  pure 
white.  Fifth  hind  toe  long,  reaching  to  the  middle  of  the 
terminal  phalanx  of  the  fourth.  Tail  long,  well  haired,  the  hairs 
lengthening  terminally  into  a  pencil;  pure  white  below,  above 
whitish  proximally,  darkening  terminally  to  blackish. 

Skull  with  the  nasal  region  long  and  narrow.  Interorbital 
space  broad,  smooth,  slightly  convex,  its  edges  scarcely  marked, 
no  ridges  developed  on  the  parietals.  Anterior  plate  of  zygomata 
not  projected  forwards.  Palatal  foramina  ending  half  their  own 
length  in  front  of  the  molars. 

Dimensions  of  the  type  (measured  in  the  flesh) : — 

Head  and  body  78  mm.;  tail  87 ;  hind  foot  20-5  ;  ear  21  5. 

Skull — greatest  length  26 ;  basilar  length  19*2 ;  greatest  breadth 
13*8 ;  nasals  10*1  X  3*2 ;  interorbital  breadth  4*4 ;  brain-case 
breadth  12;  interparietal  3*1x8*7;  palatilar  length  10*5; 
diastema  6*9  ;  palatal  foramina  4*5  x  1*8 ;  length  of  upper  molar 
series  3*3. 

ffab,  and  Type  as  above. 

"Trapped  among  barren  rocks  on  mountain-side  above  the 
Mala-i-Mir  marsh."— i?.  B.  W. 

The  discovery  of  this  beautiful  animal  is  of  extreme  interest,  as 
it  belongs  to  a  group  hitherto  believed  to  be  exclusively  American 
and  Malagasy,  with  the  exception  of  CricePua  and  Mystrmnya, 
This  group  of  biserial-toothed  Muridae  is  apparently  a  very 
primitive  one  *,  and  was  no  doubt  spread  widely  over  the  Old 
World  as  well  as  the  New  before  the  triserial  Murince  were 
developed  and  beat  it  in  the  struggle  for  existence  throughout  the 
Eastern  Hemisphere.  But  they  penetrated  neither  to  Madagascar 
nor  America,  in  which  countries  the  Muridre  are  all  of  the 
biserial  group.     Now  in  Calomyscua  we  have  another  Cricetine 

*  Several  foesil  members  of  this  group,  Eocene  and  Miocene,  are  known,  and  are 
all  referred  by  paUeontologists  to  CHeetodon  Lartet,  but  if  still  existing  tbej  would 
apparently  represent  quite  a  nnmber  of  what  mammalogists  now  call  genera.  I  am 
inaebted  to  Dr.  Forsyth  M^or  for  showing  me  a  series  of  representative  specimens 
of  the  fossil  forms. 
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Mouse  preserved  in  the  mountains  of  Persia,  closely  allied  to  the 
N.  American  Peromyacus,  and  widely  different  from  any  of  the 
Asiatic  Muridse  hitherto  known. 

I  have  named  this  striking  novelty  in  honour  of  Gol.  BaOward, 
to  whose  generosity  the  Museum  is  indebted  for  the  interesting 
collecticm  of  which  it  forms  a  part. 

22.  Cricetulus  pHiEUS  Pall. 

(S .  46.     Sakiz,  N.W.  of  Karraanshah.     5000'. 
$  .  54.    Tortoum  R.,  60  mi.  N.  of  Erzeroum.     4000'. 
(j .  58.     Baibort,  Choruk  River,  between  Erzeroum  and  Tre- 
bizond.     SSOO*. 

"  Trapped  among  the  corn-lands." — R,  B,  W. 

23.  MiCEOTUs  NIVALIS  Mart. 

cJ .  62.     25  miles  N.  of  Baibort.     7000'. 

24-27.  MiCBOTus  spp. 

(S .  40.     Derbend,  60  mi.  W.  of  Isfahan.     6500'. 
2  .  44.     Diwan-D^r6,  150  mi.  N.W.  of  Kermanshah.     6500'. 
$  .  57.     Arab-Keni,  60  mi.  N.  of  Erzeroum.     9000'. 
$.  59.     Baibort.     5000'. 
$  .  63.     70  mi.  N.  of  Baibort.     7000'. 
These  five  Voles  belong  to  at  least  four  species. 

28.  Ellobius  lutescens  Thos. 
cJ.  51.     Lake  Van.     5000'. 

Topotype.     Quite  similar  to  the  original  specimens. 

29.  Ellobius  woosnami  Thos. 

Abstr.  P.  Z.  S.  No.  24,  p.  23,  Dec.  19,  1905. 

cJ .  38.     $  .  39.     Dumbeneh,  50  miles  N.  of  Isfahan.     7000'. 

Colour  much  as  in  F,  lutescens.    Teeth  of  much  simpler  pattern. 

Fur  soft  and  loose  in  texture ;  hairs  of  back  about  9  mm.  in 
length.  General  colour  above  dull  greyish  huffy,  the  hairs  slaty 
grey,  with  dull  huffy  tips.  Sides  paler  greyish,  not  more  strongly 
buffy  as  is  the  case  in  E,  Udpintis.  Head  blackish  above,  con- 
trasting markedly  with  the  general  colour,  much  more  so  than  in 
E,  lutescens.  Under  surface  similar  to  sides,  the  tips  of  the  hairs 
very  pale  huffy. 

Skull  rather  more  heavily  built  than  in  E.  lutescens.  Zygomata 
not  so  expanded  vertically  in  the  centre  as  in  lutescens  B>ndfusco- 
cajnUus,  its  greatest  vertical  breadth  3  mm.  or  less. 

Teeth  of  a  more  simple  type  than  those  of  E,  lutescens  and 
fuscocapiUtUy  and  nearly  corresponding  with  those  of  fig.  6  of 
BUchner's  plate  *  of  Ellobius  teeth,     ^e  last  upper  molar  with 

•  Mftinm.  Praewaltk.  pi.  zt.  (1889). 
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one  simple  deep  reentrant  angle  on  each  side,  the  projecting 
angles  bordering  them  in  front  and  behind  nearly  equally  salient ; 
no  trace  of  the  secondary  antero-extemal  reentrant  angle,  which 
in  E,  hUeacena  tends  to  divide  into  two  the  large  antero-extemal 
projecting  angle;  posterior  lobe  diminished  or  absent.  Last 
lower  molar  with  the  anterior  external  reentrant  angle  about  half 
the  depth  of  the  posterior  one ;  in  fuscocapiUus  it  is  quite  as 
deep  as  the  posterior  one,  while  in  Udpimta  it  is  almost  non- 
existent. 

Dimensions  of  the  type  (measured  in  the  flesh)  : — 

Head  and  body  112  mm. ;  tail  16  ;  hind  foot  23. 

Sktdl — ^greatest  length  32;  basilar  length  29*2;  zygomatic 
breadth  24 ;  nasals  8*8  x  3*5 ;  palatilar  length  19 ;  diastema  12*5 ; 
length  of  upper  molar  series  (alveoli)  7*4. 

Hob,  as  above. 

Type.  Female.  B.M.  No.  5.10.4.65.  Original  number  39. 
Collected  9  May,  1905. 

"  Trapped  in  corn-land  in  broad  valley,  near  a  stream.  Plen- 
tiful."—^. B.  W. 

In  colour  this  EUohma  has  a  close  resemblance  to  the  E.  hUeacena 
of  Lake  Van,  but  its  teeth  are  of  much  simpler  pattern,  more 
approaching  those  of  E.  talpinua, 

30.  Allaotaga  williamsi  Thos. 
'«     (S .  50.     Lake  Van. 

A  topotype  of  this  beautiful  Jerboa,  which  was  described 
in  1897  from  specimens  presented  to  the  British  Museum  by 
Col.  W.  H.  Williams,  R.  A. 

31.  Lepus  CRASPEDons  Blanf. 

d .  4.     Karun  R.,  N.  of  Ahwaz.     250'. 

$  .  6.     Bunde  Kil,  Karun  R.     250'. 

This  appears  to  be  the  lowland  coast  representative  of  the 
ordinary  plateau  Hare  of  Persia  and  Afghanistan,  to  which  the 
name  of  L.  tibetanua  should  probably  be  applied. 

It  is  distinguished  by  its  shorter  fur,  which  is  silvery  whitish 
at  base,  with  a  broad  black  subterminal  ring.  In  the  highland 
forms  the  part  below  the  black  ring  is  slaty  basally,  with  a 
creamy  terminal  half. 

The  type  was  described  from  Pishin,  S.W.  Baluchistan,  about 
100  miles  from  the  coast. 


EXPLANATION  OP  PLATE  XVI. 

Calomtfseut  bailwardi ;  natural  size :  p.  524. 
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5.  On  the  Colour- Variation  of  the  Beetle  Gonioctena 
variabilis.     By  L.  DoNOABTER,  M.A.,  F.Z.S. 

[Received  July  7, 1906.] 

In  1895  (P.  Z.  S.  1895,  p.  850)  an  account  was  given  by  Mr.  Bate- 
son  of  the  colour- variation  of  Gonioctena  variabilisy  a  Chrysomelid 
beetle.     His  material  was  collected  almost  entirely  at  Granada 
in  the  months  of  March  and  April ;  and  he  found  that  although 
the  insect  is  extraordinarily  variable,  yet  when  a  large  collection 
is  made  the  beetles  could  be  classified  into  two  chief  groups  with 
very  few  intermediates  between  them.      The  ground-colour  of 
the  elytra  varies  from  a  brilliant  red  through  orange  and  buff  to 
a  greyish  green ;  and  although  the  intermediate  colours  (orange 
and  buff)  are  comparatively  rare,  no  sharp  line  between  the  red 
and  green  can  be  drawn.     There  is  also  a  great  diversity  in  the 
markings :  some  individuals,  chiefly  those  with  red  elytra,  have 
two  black  spots  on  each  elytron  (spotted  type),  others  (almost 
exclusively  greens)  are  without  these  spots  but  have  rows  of 
minute  black  dots  (striped  form),  and  a  third  class  has  both  spots 
and  stripes.     A  large  series  of  figures  is  given  in  the  paper 
referred  to.     Bateson  further  found  that  the  spots  and  stripes 
have  a  definite  relation  to  the  sculpturing  of  the  elytra;  the 
spots  having  their  centres  on  certain  of  the  longitudinal  rows  of 
punctulations,  while  the  stripes  lie  between  them.     The  spotted 
or  striped  type  may  be  associated  with  either  the  red  or  green 
colour,  but  Bateson  observed  that  almost  invariably  the  spotted 
elytra  were  associated  with  black  pigmentation  of  the  ventral 
surface  of  the  abdomen,  and  that  specimens  with  no  spots  had 
no  black  pigment  in  this  position.     The  colour  of  the  underside 
therefore  provided  a  means  of  dividing  a  population  into  two 
classes  with    exceedingly   few    intermediates ;    some    had   dark 
undersides  and  spotted  el3rtra  (with  or  without  stripes  in  addition), 
the  remainder  had  light   undersides  and  were  without  spots. 
When  classified  in  this  way,  it  is  found  that  most  of  the  dsak- 
spoti^  specimens  have  red  or  reddish  elytra,  and  most  of  the 
unspotted  light  are  green  ;  and  further,  that  about  80  per  cent, 
of  the  first  class  are  males,  and  about  70  per  cent,  of  the  second 
class  females.      The   males  are  easily  distinguished   from  the 
females  by  the  presence  of  a  small  rounded  depression  in  the  last 
uncovered  abdominal  plate ;  this  is  absent  in  the  female. 

In  addition  to  the  variations  mentioned,  there  may  be  more 
or  less  suffusion  of  the  elytra  with  black  pigment,  until  a  totally 
black  form  is  reached.  The  specimens  in  which  this  melanic 
variation  is  not  very  pronounced  show  that  they  belong  to  the 
class  which  is  both  spotted  and  striped ;  it  occurs  much  more 
frequently  in  red  than  in  green  individuals. 


1905.]  IN  THE  BEKTLE  OONIOCTKNA  VARIABILIS.  529 

The  case  is  of  peculiar  interest  not  only  on  account  of  the 
great  variability  in  a  single  species,  but  especially  because  of 
the  rather  close  correlation  between  the  two  chief  colour-types 
and  the  two  sexes.  Bateson  found  that  on  the  hills  behind  the 
Alhambra  at  Granada  80  per  cent,  of  the  males  were  spotted  and 
dark  below,  and  over  70  per  cent,  of  the  females  unspotted  and 
light.  In  the  Darro  valley,  perhaps  a  couple  of  miles  away,  only 
62  per  cent,  of  the  males  were  dark,  and  85  per  cent,  of  the 
females  were  light ;  t.  e,  there  was  a  much  higher  proportion  of 
light  specimens  in  each  sex.  On  the  other  hand,  at  Oastillejo, 
near  Toledo,  rather  early  in  the  season,  of  75  specimens  all  were 
dark  and  spotted,  all  but  one  being  males.  There  was  therefore 
some  indication  that  the  proportions  vary  with  the  locality,  or 
possibly  with  the  season ;  and  it  seemed  important  to  determine 
whether  the  correlation  between  variation  and  sex  was  a  genuine 
and  permanent  phenomenon,  or  was  more  or  less  accidental, 
depending  on  the  local  and  seasonal  conditions  at  Granada.  I 
therefore  took  the  opportunity,  during  a  visit  to  Southern  Spain 
this  spring  (1905),  of  collecting  Ganioctena  in  various  localities, 
in  the  hope  of  settling  this  question. 

I  found  that  Spartivm  retama,  upon  which  the  beetle  lives, 
grew  abundantly  in  most  of  the  hilly  uncultivated  districts  I 
visited,  except  in  the  neighbourhood  of  Gibraltar,  where  I  imagine 
that  the  rainfall  is  too  great,  and  in  the  desert  to  the  east  of 
the  Sierra  Nevada,  which  is  almost  wholly  without  vegetation. 
Almost  everywhere  where  I  found  the  Spartium  I  found  also 
Cfwiiociena^  but  never  saw  it  on  any  other  plant.  Where  the 
beetles  were  abundant  they  were  beaten  into  a  net,  but  when 
they  were  scarce  it  was  necessary  to  search  carefully  for  them 
and  catch  each  one  separately.  This  probably  leads  to  a  slight 
excess  of  reds  in  my  samples,  since  they  are  much  more  con- 
spicuous ;  but  when  this  method  was  adopted  the  bushes  were 
searched  very  thoroughly,  and  I  believe  that  the  error  may  safely 
be  disregarded.  On  one  occasion  one  method  was  used  in  a 
particular  locality,  and  two  days  later  the  other  was  tried  in  the 
same  place;  and  the  difference  in  the  proportions  of  red  and 
greens  was  not  more  than  about  3  per  cent.,  which  might  easily 
have  been  due  to  chance  in  a  comparatively  small  sample. 

I  collected  the  beetles  at  Ronda,  Granada,  and  in  two  or  three 
localities  in  the  neighbourhood  of  Malaga ;  those  at  Ronda  were 
obtained  on  March  23-24,  at  Granada  March  25  and  28,  and 
collections  were  made  at  Malaga  at  the  beginning  of  April  and 
again  towards  the  end  of  the  month.  It  wHl  be  most  convenient 
to  describe  the  Granada  collection  first.  On  the  hills  behind  the 
Alhambra,  between  the  Genii  and  Darro  valleys,  GoniocterHi  was 
exceedingly  abundant,  and  I  collected  altogether  1382  specimens, 
978  males  and  404  females  (Table  I.).  In  the  distribution  of 
the  different  varieties  they  agree  remarkably  closely  with  those 
obtained  by  Bateson  ten  years  ago  in  the  same  place.     Bateson 
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found  that  of  the  males  81  per  cent,  were  spotted  with  dark 
undersides,  19  per  cent,  striped  only  with  light  undersides.  I 
found  rather  over  83  per  cent,  spotted  and  dark,  16  per  cent, 
striped  and  light, and  about  0*5  percent,  with  intermediate  under- 
sides. Of  the  females,  I  found  27*5  per  cent,  with  dark  under- 
sides, the  same  proportion  as  was  observed  by  Bateson.  The 
occurrence  of  the  different  varieties  is  in  every  way  in  close  agree- 
ment with  that  found  by  Bateson ;  and  it  may  be  concluded  that 
their  distribution  at  that  season  has  not  changed  appreciably  in 
ten  years.  I  did  not  collect  in  the  Darro  valley  from  which 
Bateson's  second  sample  was  obtained,  but  I  found  that  on  the 
lower  slope  of  tlie  hill  towards  the  Genii  valley  the  proportions 
did  not  differ  from  those  on  the  top.  On  the  Darro  slope  of  the 
hill,  which  is  very  steep  and  faces  north,  the  beetle  did  not  occur, 
although  Sparlium  was  abundant. 

At  Granada  a  considerable  proportion  of  the  beetles  were  in 
cop,,  and  I  collected  119  couples  and  recorded  the  characters  of 
each  as  they  were  gathered.  Care  was  taken  to  see  that  they 
were  really  paired,  and  since  71  pairs  remained  coupled  after 
they  were  dead  in  the  killing-bottle,  there  can  be  little  doubt 
that  all  or  nearly  all  were  really  in  cop.  Table  II.  gives  an 
analysis  of  these.  Of  the  119  pairs,  there  were  22,  or  over  18  per 
cent.,  in  which  both  male  and  female  were  striped  green  with 
light  undersides.  Taking  pairing  at  random  among  Uie  general 
population  the  expectation  would  be  10'5  per  cent.  But  tJ^e  pro- 
portion of  males  of  this  type  which  were  paired  is  considerably 
higher  than  in  the  general  population  (29  out  of  119  or  24*4  per 
cent.) ;  so  that  random  mating  out  of  those  paired  would  give 

17  per  cent,  of  such  pairs,  which  does  not  differ  greatly  from  the 

18  per  cent,  observed.  Similarly  there  were  25  pairs  (21  per 
cent.)  in  which  both  male  and  female  were  red  with  dark  under- 
sides. The  expected  number  on  random  mating  among  the  whole 
population  is  15*2  per  cent.,  on  landom  mating  among  those 
actually  f oimd  paired  about  1 7  per  cent.  The  numbers  observed 
are  of  course  much  too  small  to  give  reliable  conclusions,  but  they 
indicate  that  of  the  males  of  the  green  striped  form,  and  females 
of  the  red  spotted  form,  a  slightly  higher  proportion  is  found 
paired  than  in  the  general  population,  and  that  there  is  possibly  a 
very  small  tendency  towards  selective  mating  between  individuals 
of  the  same  colour  type. 

At  Ronda  Spartiwm  bushes  were  very  scarce,  and  upon  many 
there  were  no  beetles,  so  that  altogether  only  106  individuals 
were  obtained,  80  of  which  were  males,  26  females.  Although 
these  numbers  are  small,  they  indicate  that  the  population  differs 
considerably  from  that  of  Granada  (Table  III.).  Of  the  males 
60  (75  per  cent.)  were  spotted  and  dark  underneath,  9  were 
green,  striped  and  light,  one  red,  spotted  and  striped,  light,  and 
10  red,  spotted  and  striped,  with  intermediate  iindersidee.  At 
Granada  only  6  intermediates  occurred  in  1382  specimens;  while 
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at  Ronda  over  12  per  cent,  of  the  males,  and  one  female  out 
of  26,  were  classed  as  such.  The  females  also  differed  greatly 
from  the  Granada  population :  out  of  26  only  10  were  green 
striped  with  light  undersides,  one  was  red,  spotted  and  striped 
and  intermediate,  and  15  were  spotted  and  dai^  below.  Even 
this  small  collection  indicates  that  the  proportion  in  which  the 
different  forms  occur  varies  widely  accoi^ing  to  locality,  as  was 
suggested  by  Bateson's  collections  in  two  areas  very  near  together 
at  Granada,  and  the  entirely  different  type  which  he  found  at 
Oastillejo. 

The  only  other  collections  which  I  was  able  to  make  came  from 
localities  in  the  neighbourhood  of  Malaga,  and  these  differ  very 
greatly  not  only  from  those  of  Granada  and  Ronda,  but  from 
one  another.  In  the  first  few  days  of  April  I  collected  on  the 
hills  round  £1  Palo,  a  village  on  the  coast  some  three  miles  east 
of  Malaga.  Spartixmi  bushes  were  not  very  abundant  and  the 
collection  is  not  large.  All  the  beetles  were  obtained  in  an  area 
not  more  than  two  miles  in  length,  extending  from  near  the 
sea  to  less  than  a  mile  inland,  and  nearly  all  were  found  at 
heights  from  20  to  perhaps  200  feet  above  the  sea.  In  some 
places  higher  up  the  hills,  Spartium  was  common  but  the  beetles 
exceedingly  scarce.  A  summary  of  this  collection  is  given  in 
Table  lY  a,  and  it  is  seen  that  out  of  173  males  141  (81*5  per 
cent.)  were  of  the  green  striped  form  with  light  undersides,  the 
remainder  being  mostly  red,  spotted  with  no  stripes,  and  dark 
below.  Of  204  females  187  (91*6  per  cent.)  were  green,  striped 
and  light  underneath,  so  that  the  percentage  of  this  form  does 
not  differ  greatly  from  that  found  among  the  males.  It  is  im- 
portant to  notice  that  two  of  the  males  and  one  female  included 
in  this  class  were  pure  green  with  no  spots  or  -stripes.  It  is  also 
noticeable  that  in  this  locality  the  females  were  more  nimierous 
than  males. 

During  the  same  days  I  made  collections  in  two  localities  to 
the  north  of  Malaga.  One  of  these  was  at  a  place  some  three 
miles  up  the  main  road,  perhaps  500  feet  above  the  sea.  Here 
I  obtained  322  males  and  197  females  (Table  Va).  Of  the  males 
with  light  undersides,  98  were  green  striped  (9  of  them  having 
also  spots),  3  red  striped,  18  red  spotted  and  striped,  and  one  pure 
green,  giving  120  or  about  37  per  cent,  of  light  undersides. 
There  were  16  with  intermediate  undersides,  and  the  remainder 
were  red  spotted  and  dark  underneath,  mostly  without  stripes. 
Among  197  females,  52  (about  26  per  cent.)  were  light  underneath, 
all  being  green,  and  there  were  only  two  with  intermediate  under- 
sides. At  this  place,  therefore,  the  proportions  of  the  different 
colours  were  entirely  different  h*om  those  of  Palo,  although  the 
two  places  are  not  more  than  5  miles  apart ;  and  the  percentage 
of  light  undersides  was  actually  lower  in  the  females  than  in 
the  males. 

I  also  made  a  very  small  collection  on  some  bushes  growing  in 
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the  river-bed  about  two  miles  above  Malaga,  i.  e.  about  a  mile  from 
the  place  just  mentioned,  but  only  a  few  feet  above  sea-level. 
There  were  only  25  males  and  39  females  (Table  YI  a),  but  thej 
are  of  interest  partly  on  account  of  the  preponderance  of  females, 
and  partly  because  the  proportions  closely  resemble  those  shown 
in  Table  V.,  although  the  beetles  were  obtained  from  near  sea- 
level,  t.  e,  at  the  same  kind  of  altitude  as  those  &om  Palo.  In 
this  collection  there  were  no  plain  greens. 

On  April  7  collecting  was  interrupted  for  nearly  three  weeks, 
but  on  April  25  and  27  I  was  ame  in  the  short  time  at  my 
disposal  to  obtain  23  males  and  33  females  at  Palo  (Table  TV  b). 
These  numbers  are  too  small  to  make  possible  a  close  comparison 
with  the  earlier  gathering,  but  they  are  of  importance  from  the 
fact  that  12  of  the  males  and  14  of  the  females  were  of  the  pure 
green  type,  usually  with  a  yellowish  tinge  and  nearly  always 
brighter  in  colour  than  the  green  striped  form.  At  the  beginning 
of  the  month  only  3  specimens  of  this  type  occurred  in  a  collection 
of  377. 

On  the.  26th  I  visited  the  bushes  up  the  river-bed  and  gathered 
23  males  and  31  females  (Table  YI  6),  which  included  4  males 
and  9  females  of  the  pure  green  type,  the  proportions  among  the 
remainder  being  similar  to  those  found  on  April  6.  And  on 
the  28th  I  obtained  40  males  and  47  females  from  the  road  to 
the  north  (Table  Y  b),  and  here  again  the  plain  green  type  was 
frequent,  while  three  weeks  before  it  had  been  almost  absent. 

When  I  first  arrived  at  Malaga  I  found  that  a  beetle  larva  was 
common  on  the  Spcvriium^  and  a  couple  which  I  kept  alive  both 
hatched  to  the  pure  green  form  of  Gonioctena,  It  occurred  to 
me  that  the  green  t3rpe  might  develop  black  pigment  later,  but 
several  which  I  kept  alive  for  a  week  showed  no  change  of  colour. 
Finally,  when  I  was  about  to  return  to  England,  I  gathered  a 
quantity  of  larvae  in  the  hope  of  bringing  them  back  alive ;  some 
^  these  came  from  Palo,  where  the  predominant  type  was  green, 
others  from  the  north  road  locality,  where  the  majoiily  were 
red.  The  greater  part  died  on  the  voyage,  but  I  reared  to 
maturity  three  of  the  Palo  batch  and  eleven  from  the  north  road, 
and  every  one  of  these  was  plain  green.  There  were  4  males 
and  10  females. 

I  thought  at  Malaga  that  possibly  the  plain  green  type  belonged 
to  another  species ;  and  I  attempted  to  find  out  whether  it  ever 
paired  with  the  other  forms,  but  was  not  successful.  Yery  few, 
however,  were  pairing  at  that  time,  so  no  importance  can  be 
attached  to  the  fact  that  1  never  found  the  two  types  paired 
together. 

On  my  return  to  England,  Dr.  Sharp  very  kindly  examined 
some  specimens  of  the  green  form  and  compared  them  with  the 
spotted  red,  and  reported  that  he  believed  they  belonged  to  the 
same  species.  It  must  be  concluded  that  aj»  the  season  advances 
a  new  type  begins  to  appear,  and,  judging  by  the  fact  that  all  the 
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larvae  which  hatched  yielded  this  form,  it  probably  replaces 
the  other  vaideties  altogether. 

A  possible  explanation  of  the  meaning  of  this  seasonal  change 
occurred  to  me,  when  I  noticed  that  the  plain  green  form  only 
appeared  when  the  bushes  began  to  come  into  bloom.  Bateson 
has  pointed  out  how  close  a  resemblance  the  green  striped  form 
has  to  the  grey-green  of  the  SparHum  twigs,  and  suggested  that 
the  resemblance  might  be  regarded  as  protective.  So  also  the 
red  spotted  type  has  a  marked  general  similarity  to  the  common 
CoccineUa  aeptempwnctcUa  which  frequently  occurred  on  the  Spar- 
tif*m ;  so  that  the  red  t3rpe  of  coloration  may  perhaps  be  considered 
as  mimicry  of  a  species  protected  by  its  unpleasant  odour.  But 
more  dose  than  either  of  these  is  the  resemblance  of  the  plain 
green  type  to  the  flowers  of  the  Spartium,  The  flowers  are  very 
small  and  grow  in  clusters ;  the  petals  are  yellow,  but  are  partly 
covered  by  the  bright  green  calyx.  When  a  bush  is  in  full  bloom 
the  plain  green  type  of  beetle  becomes  almost  invisible ;  its  thorax 
is  yellow  corresponding  with  the  yellow  petals,  and  its  elytra 
have  nearly  the  same  colour  as  the  calyx.  The  general  resem- 
blance is  so  close  that  the  beetles  are  very  hard  to  see  when  the 
bush  is  in  bloom,  although  when  they  are  found  on  a  plant  which 
has  not  come  into  flower  they  are  nearly  as  conspicuous  as  the 
red  type. 

My  observations,  taken  as  a  whole,  lead  me  to  the  conclusion 
that  the  correlation  between  the  two  main  forms  of  Gonioctena 
and  the  two  sexes,  which  Bateson  observed  at  Granada,  is  a 
special  phenomenon  depending  partly  on  locality  and  partly  on 
season.  At  Ronda  the  correlation  was  much  less  conspicuous, 
and  at  Malaga  it  did  not  exist.  Further,  it  appears  that  the 
frequency  of  the  different  varieties  depends  largely  on  season, 
but  my  observations  did  not  extend  over  a  long  enough  period 
to  work  this  out  thoroughly.  At  the  higher,  and  presumably 
more  backward,  localities  the  males  were  more  numerous  than 
the  females,  and  the  red  spotted  type  was  most  abundant ;  this 
was  most  conspicuously  the  case  in  Bateson's  collections  from 
Castillejo.  Near  sea-level  there  was  an  excess  of  females,  and 
at  Palo  this  was  associated  with  a  predominance  of  green. 
Finally,  as  the  season  advanced  and  the  Spartium  came  into 
bloom,  a  pure  green  type  appeared ;  and  from  the  fact  that  no 
other  form  hatched  from  the  larvse  which  I  collected,  it  seems 
probable  that  in  the  summer  this  is  the  predominant  type  of 
both  sexes. 

In  conclusion,  I  wish  to  acknowledge  my  indebtedness  to  my 
brother  for  much  valuable  help  in  collecting  the  beetles. 

Zoological  Laboratory,  Cambridge, 
July  1906. 
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[In  the  tables  reference  is  made  to  the  figures  given  by  Bateeon, 
P.  Z.  S.  1896,  plate  xlvii.] 


Table  I. — Collection  made  at  Granada,  March  25-28. 


t 

1 

MaUi, 

F0m 

ia/«s. 

Description. 

Col.       Per 
lected.  cent. 

Col- 
lected. 

cent. 
11 

s 

A.  Dark  undersides. 

Red,  spottM  (Bateson's  figs.  1, 2,  8,  14, 19)  

Green,  spotted  (B.,  figs.  4, 6, 6, 18) 

674      69 
84        8-6 
77         8 
28          3 
4    '     0-6 

60 
23 
17 
19 
6 

Bed,  spotted  and  striped  (B.,  figs.  7,  8,  30)  

Melanic  reds  (B.,  figs.  10, 11, 12)    

4 
5 

Green,  spotted  and  striped  (B.,  figs.  27, 28)  

Total  dark  undersides     

1-6 

817    1   84 

116 

27o 

B.  Intermediate  undersides. 

Red,  spotted  and  striped  

21 

ly  0-6 

2j< 

1 

1 

Red,  spotted   

Green,  spotted  and  striped   

Total  intermediate   

6    i    0-6 

1 

Green,  striped  (Bateson*s  figs.  22, 28) 

^1},  " 

274 

14 

68 

Green,  spotted  and  striped  (B.,  figs.  26,27,28)... 
Total  light  undersides     

8^5 

166    1     16 

288 

71*6 

TnxATf    . 

978     1100-6 

404 

99 

Table  II. — Couples  recorded  at  Granada,  March  28. 


Description. 

Total 
recorded 

as 
gathered. 

Remained  1                                               Total 
"^f   ;              Description.            ^^^ 
death,     j                                            'gathered. 

Remained 
death. 

II  red,  spotted,  dark 

«T  red.  spotted  7 

17 
6 
4 

68 

2 

10 
2 
8 

40 

1 

^  green,  spotted,  dark ...  )         « 
$  green,  striped,  light ...  ) 
i  green,  striped,  light ...')' 
?  red,  spotted,  dark  (one  >        8 

meUnic)  ...J 
^  green,  striped,  light  ...7,        - 
?  green,  spotted,  dark  ...  ) 

§     green,  striped,  light .. . '      22 

2 

1 

3 
9 

Q  taA  melanic            .    .  ) 

^  red,  spotted,  dark    ...  ) 
$  green,  spotted,  dark..   ) 
S  red,  spotted  (one      "l 
melanic)  ...  >• 
$  green, striped, light  ...J 

?  red,  spotted  A  striped  ) 

Total    119      |        71 
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Table  III.— Collection  made  at  Ronda,  March  23  and  24. 


Description. 

MaUt, 

Female*, 

Col. 
lected. 

Per 
cent. 

Col. 
lected. 

Per 
cent. 

A.  Dark  undersides. 

Red,  spotted  (Bateson's  figs.  1,  2, 19) 

Red,  spotted  and  striped  (B.,  figs.  7,  8, 16)   

Green,  spotted  (B.,  figs.  4,6,28) 

46 

11 

8 

...     ,    12 

Total  dark  undersides      

60 

76 

16 

68 

B.  Intermediate  undersides. 

Bed,  spotted  and  striped  (B.,  figs.  7, 16, 30)     ... 

10 

12-6 

1 

4 

C.  Light  undersides. 

Red,  spotted  and  striped  (B.,  fig.  7)    

1 
2 
7 

i 

Green,  spotted  and  striped  (B.,  figs.  27,  28)  

Green,  striped  (B.,  figs.  22,  23)    

Total  light  undersides     

10 

12-6 

10 

39 

Table  IV. — Collections  made  at  Malaga  (El  Palo). 

IV  a  on  April  1,  2,  4,  7.     IV  6  on  April  25  and  27. 

IV  a.  IV  6. 


Description. 


Red,  spotted,  dark  

Red,  spotted  and  itriped,  dark 

Total  dark 

Red,  spotted  and  striped,  intermediate 

Green,  spotted  and  striped,  light 

Green,  striped,  light    

Plain  green,  light     

_  Total  light 

Total     


I 
Malee.       j     Femalee, 

1 


Col. 
lected. 


26 

7 


139 


141 


Per  ,  Col-  j    Per 
cent,    lected.!  cent,     lected. 


18-6  '     14 

! 


80-6     187        91-5 
1      .       4     I     0-5 


81-6     189 


92 


173     I  100       206     1  100 


Malee, 

Femalee, 

Col. 
lected. 

Per 
cent. 

Col. 
lected. 

Per 
cent. 

1 

2 

1 

1 

4 

8 

9 

1 
10         43 
12         62 

16 
14 

48 
42 

22     I    96 


23 


99 


80 


33 


90 
99 


PBGC.  ZooL.  See.— 1905,  Vol.  II.  No.  XXXVI. 


^6 


536  ON  CX)LOUB- VARIATION  IN  OONIOCTENA  VABIABILIS.   [DeC.  12, 

Table  Y .  —Collection  made  3  miles  north  of  Malaga. 


Va  on  April  3  and  5.     V6  on  April  28. 
Va. 


V6. 


Description. 

MaU9, 

Femal$%. 

Malm, 

JWsmIm.   I 

Col- 
lected. 

Per 

cent. 

Col- 
lected. 

Per 
cent.  ; 

Col- 
lected. 

Per 
cent. 

Col- 
lected. 

IVr 
cent. 

A.  Dark  underndet. 
Plain  red     

1 

166 

19 

114 

27 

2 

17 
2 

16 

8 

Itod,  spotted  (Bateson's  figs.  1. 2»  8) . . . 
Bed,  spotted  and  striped  (B.,  figs. 7,8) 
Bed,  melanic  (B.,  figs  9, 10, 11) 

ToUldark 

186 

68 

143 

72-6 

19 

48 

23 

40 

B.  Intennediate  undersides. 

Bed,  spotted  and  striped  (Bateson's 
figs.  7, 19,  30) 

C.  Light  undersides. 

Bed,  spotted  and  striped  (Bateson's 
figs.  7, 19,  80) 
Red.  striped  (B.,  figs,  ao,  21)  

16 

6 

2 

;i 

18 

'     1 
9    1     ... 

1  i  ::: 

1 
60 

1 

... 

I 

2 

1 

<     12 

1      ^ 

6 

18 
12 

Green,  spotted  and  striped  (Bateson's 
figs.  27,  28) 

Green,  striped  (B.,  figs.  22,  23)    

Plain  green       

■ 

Total  light 

120 

87 

62 

26-6 

1     ^^ 

62 

24 

61 

Total    

822 

100 

197 

100 

40 

100 

'' 

100 

Table  VI. — Collection  made  in  river-bed,  2  miles  above  Malaga. 
VI  a  on  April  6.     VI  h  on  April  26. 

Via.  VI 6. 


Description. 


Bed,  spotted,  dark  

Bed,  spotted  and  striped,  dark 

Total  dark 

Bed,  spotted  and  striped,  intermediate 

Green,  striped,  light    

Plain  green,  light    

Total  light 

Total    


Malts. 


Female. 


Males, 


Femalu. 


Col-  I    Per   ,  Col. 
lected.1  cent,    lected. 


16 


16 


64 


36 


Per       Col-  !    Per       Col-  j    Pter 
cent.   .  lected.   cent.  '  lected.  cent 


90 


28 


26 


100 


10 


10 


11 

2 

... 

18 

66 

14 

46 

1 

4 

9 

6 
4^ 

28 

17 

-9  - 

88 

9 

40 

16 

€S 

100 


100 


31 


100 
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6.  On  Species  of  Crustacea  of  the  Genera  Ptychognathn 
Stimps.  and  Paltemon  Fabr.  from  Christmas  Island. 
By  Dn  J.  G.  de  Man,  of  lerseke,  Holland. 

[Received  October  20, 1906.] 

(Plates  XVII.  ife  XVIII.*) 

The  Crabs  and  Prawns  described  in  this  paper  were  sent  me 
for  examination  by  Dr.  W.  T.  Caiman,  of  the  British  Museum. 
They  were  collected  by  Dr.  R.  Hanitsch,  of  the  Baffles  Museum, 
Singapore,  who  wrote  to  Dr.  C.  W.  Andrews  regarding  them  : 
*'  The  Prawn  and  the  Crab  were  obtained  from  a  smaU,  artificial 
freshwater  pool,  on  Christmas  Island,  above  the  waterfall,  which 
probably  did  not  exist  in  your  time  [t.  e.  when  Dr.  Andrews  was 
on  the  island  in  1897-1898]."  Dr.  Andrews  adds  that  at  the 
time  of  his  stay  on  the  island  the  stream  in  question  was  a  very 
small  thread  of  water,  trickling  down  the  precipitous  hill  through 
thick  bush,  without  pools  of  any  size  or  depth,  and  that  he  care- 
fully explored  it  for  Crustacea  without  finding  any.  Of  course 
it  is  just  possible  that  they  may  have  existed  in  some  pools  not 
visited  by  him. 

Ptychoonathus  pusielus  Heller.     (Plate  XVII.  figs.  1-5.) 

Ptychognathua  pusiUua  Heller,  Crustaceen  der  Novara  Keise, 
1865,  p.  60. 

PtychogiudhtM  pusiilus  de  Man,  in  Zoolog.  Jahrb.  (Spengel), 
vol.  ix.  1895,  Abth.  f.  Syst.  p.  99,  Taf.  28.  fig.  22. 

One  male  and  one  female  without  eggs  from  a  freshwater  pool 
on  Christmas  Island. 

Ptychognathtia  pusiilus  Heller  was  founded,  forty  years  ago,  on 
a  single  female  specimen  collected  by  the  *  Novara*  Expedition  on 
the  Nicobar  Islands  ;  Heller  did  not  figure  his  species.  A  new, 
detailed  description,  illustrated  by  several  figures,  of  this  type- 
specimen,  preserved  in  the  Museum  of  Vienna,  appeared  in  1895 
in  my  paper  on  the  Decapod  Crustacea  gathered  by  Captain  Storm 
in  the  Indian  Archipelago :  I  suggested  in  this  description  that 
Ptychognaihus  pusiHus  should  be  regarded  either  as  a  distinct 
species,  the  male  of  which  was  still  unknown,  or  as  a  young  indi- 
vidual of  another  known  species,  perhaps  Ptych.piUpes  A.  M.-Etiw., 
from  Celebes,  or  Piych,  intermedixis  de  M.,  from  the  Moluccas 

SL  c,  p.  100).  Ptychognathits  pusilluSj  however,  apparently  a  rare 
reshwater  crab,  has  not  been  met  with  during  the  long  period 
of  forty  years,  and  its  rediscovery  on  Christmas  Island  is  there- 
fore particularly  interesting,  especially  because  not  only  the  female 
was  found,  but  also  the  male,  which  hitherto  was  unknown. 
The  two  specimens  prove  that  Ptych.  pttsUlus  Heller  is  a  "  good 
species,''  different  from  all  its  congeners. 

*  For  explanation  of  the  Plates,  see  p.  650. 

36* 


538  DR.  J.  G.  DE  IfAN  ON  CBU8TACBAN8  [DeC.  12, 

The  female  from  Christmas  Island  is  of  a  somewhat  larger  size 
than  Heller's  type  specimen ;  the  measurements  are  the  same, 
except  that  the  greatest  width  of  the  carapace  of  the  female 
from  Christmas  Island  is  a  little  larger  in  proportion  both  to 
the  length  of  the  carapace  and  to  the  distance  between  the 
external  orbital  angles.  The  exognath  of  the  external  maxil- 
lipedes,  though  still  less  broad  than  the  ischium-joint,  appears 
broader  in  proportion  to  this  joint  than  in  Heller's  younger 
type  specimen,  and  the  chelae  are  comparatively  larger.  The 
tips  of  lK)th  fingei-s  carry  some  stiflSsh  hairs  on  their  outer  surface 
clase  to  the  horny  border ;  these  hairs  are  more  numerous  on  the 
tip  of  the  fixe<l  finger.  In  the  Vienna  type  specimen  these  hairs 
were,  no  doubt,  worn  off.  The  dactylus  carries  6  or  7,  acute, 
conical  teeth,  and  the  fixe<l  finger  4  or  5,  which  are  a  little  lai^r. 
These  slight  differences  are  caused  by  the  larger  size  of  this 
sjx»cimen,  which,  for  the  rast,  fully  agrees  with  Heller's  type. 
The  male  is  larger  than  the  female  and  more  than  once  and  a  half 
as  large  as  Heller's  type  specimen  ;  regarding  the  proportion  of  the 
meiisurements  of  the  carapace,  the  male  agrees  with  the  female 
from  Christmas  Island.  The  cephalothorax  also  fully  agrees  in  ita 
other  characters  with  my  description  of  1895,  except  as  regards 
the  outer  footjaws.  I  suggested  in  that  paper  that,  in  the  male, 
the  exognath  should  be  as  broad  as  or  perhaps  even  a  little  broader 
than  the  ischium-joint ;  this  suppasition  is  now  confirmed  by  the 
male  from  Christmas  Island.  In  this  male,  indeed,  the  exognath 
(PI.  XVII.  fig.  3)  appeal's  a  little  broader  than  the  ischium,  the  pro- 
iwrtion  between  them  l)eing  as  11  :  10;  the  exognath  is  distinctly 
convex  longitudinally  and  also  a  little  transversely.  The  merus- 
joint  fully  agi-ees  with  that  of  the  type  specimen,  its  antero- 
lateml  angle  being  rounded,  whereas  the  external  mai'gin,  so  far 
as  it  is  contiguous  to  the  exognath,  appeal's  very  slightly  concave ; 
the  outer  half  appears,  under  a  lens,  finely  granulate.  The 
exognath  is  somewhat  punctate,  except  on  the  inner  border  and 
posteriorly,  as  is  also  the  endognath,  except  in  the  middle,  and 
short  stiff  seta)  are  insei-ted  on  the  puncta.  The  abdomen  (fig.  4) 
resembles  that  of  Ptifch^poUsni  de  M.  from  Madagascar  (de  Man, 
I.  c.  Taf .  28.  fig.  20  h),  as  is  proved  by  the  figure  ami  the  measure- 
ments. Sternum  and  abdomen  are  punctate ;  the  3rd,  4th,  and 
5th  segments  of  the  alxlomen,  counting  fi*om  the  base,  carry, 
moreover,  each  a  largei-  pit  on  their  antero-lateral  angle  and 
another  on  the  anterior  half  at  either  side  of  the  middle  line. 

The  chelipedes  are  ecjual  (fig.  I).  The  punctate,  anterior  surface 
of  the  ischium  carries  one  or  two  short,  stiff  setie.  The  upper 
border  of  the  merus  is  hairy  on  its  proximal  half,  the  obtuse 
anterior  border  is  granular  and  a  little  pubescent  proximally. 
Tiie  up|)er  surface  of  the  carpus  is  closely,  but  finely  punc- 
U\te,  the  rest  smooth,  but  it  appeai-s  finely  granular  under  a 
lens  in  the  female;  the  internal  angle  is  obtuse,  though  not 
rounded.  The  chela*  (fig.  5)  resemble  closely  those  of  Ptych. 
barbatiiSy  not  only  as  regards  their  general  shape  but  also  because 
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the  fingers  are  provided,  ectch^  exactly  as  in  that  species,  loith  a 
tuft  of  hair  \  the  chelie  also  much  resemble  those  of  Piych.  pilipes 
A.  M.-£dw.  from  the  Philippine  Islands,  but  here  the  tufts  of 
hair  are  wanting.  Measured  horizontally,  the  chelae  appear  just 
as  long  as  the  distance  between  the  anteix)- lateral  angles  of  the 
carapace ;  the  palm  is  a  little  short-er  than  the  fingers  and,  at  their 
articulation,  a  little  higher  than  long.  The  convex,  outer  surface 
of  the  palm,  under  a  lens,  appears  very  finely,  but  closely,  punctate, 
though  smooth  to  the  naked  eye ;  both  the  upper  and  the  lower 
borders  are  rounded.  The  somewhat  curved,  tapering  dactylus 
carries  7  or  8  small  teeth,  which  are  i-ather  obtuse,  except  two  or 
three  near  the  tip ;  the  immobile  finger  has  5  or  6  more  conical 
teeth,  which  are  larger  than  those  of  the  dactylus,  especially  two 
or  three  in  the  middle.  The  fingers  are  finely  and  closely  punctate, 
just  like  the  palm ;  on  the  middle  of  the  outer  surface  of  the 
fixed  finger  the  puncta  are  arranged  in  a  longitudinal  i-ow  that 
extends  from  the  tip  almost  to  tlie  middle  of  the  palm ;  a  few 
larger,  impressed  puncta  occur  on  the  distal  half  of  the  index  just 
above  that  row.  As  in  Ptych,  barbatus,  each  finger  carries  a  dose 
tuft  of  brown  ivoolly  hairs  on  the  proximal  half  of  its  outer  sui-f ace ; 
the  tuft  of  the  dactylus  does  not  extend  on  to  the  upper  l)order 
of  the  finger,  and  that  of  the  fixed  finger  i*eaches  only  halfway 
between  the  teeth  and  the  lower  border.  The  tii)s  of  the  fingers 
have  horny  margins :  on  the  outer  side  of  the  tip  of  the  fixe<l 
finger,  close  to  and  parallel  with  the  homy  in\ge,  are  seen  a 
few  short,  stiifish  sette,  though  much  less  numerous  than  in  the 
female ;  on  the  tip  of  the  dactylus  they  are  perhaps  worn  off*. 
The  inner  surface  of  the  chelae  (palm  and  fingers)  is  smooth  and 
glabrous. 

The  ambulatory  legs  ai-e  hairy  on  the  upper  side  of  their  basal 
joints,  and  a  few  stiff*  setje  occur  on  the  lower  surface  of  ischium 
and  merus  on  either  side  of  the  articulation  between  tht\se  joints ; 
the  iKJSterior  border  of  the  last  two  joints  is  also  setase,  and  rows 
of  short  sette  occur  on  the  lower  side  of  the  propodites  of  the  1st 
and  2nd  pair.  For  the  rest,  the  upper  and  the  lower  borders  of 
these  legs  are  glabrous,  devoid  of  the  long  hairs  that  are  character- 
istic of  Ptych,  pilipes  A.  M.-Edw.  The  meropodites  appear  under 
a  strong  lens  very  finely  granular,  except  those  of  the  last  pair, 
which  are  almost  smooth  and  only  punctate;  the  puncta  are 
small  and  numerous,  but  three  or  four  larger  puncta  in  a  longi- 
tudinal row  are  found  on  the  middle  of  the  meropodites  of  the 
last  pair.  Just  as  in  Piych,  barbaius  A.  M.-Edw.,  there  is  no 
subterminal  spine  on  the  anterior  border  of  the  meropodites. 
The  following  joints  are  also  punctate,  and  the  dactyl  i  are  ridged 
longitudinally  both  on  the  upper  and  lower  sides. 

On  a  yellow  ground-colour  the  upper  surface  of  carapace  and 
legs  is  marked  with  innumerable,  small,  irregular  spots  of  a  dark 
purple  colour,  which  on  the  epigastric  and  protogastric  regions 
are  almost  confluent. 

Among  the  twelve  species  of  PtychogjuUhus,  certainly  Ptych, 
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barbatus  A.  M.-Edw.  ♦,  a  mainiie  crab  from  New  Caledonia,  which 
has  also  been  observed  on  the  shores  of  Atjeh,  Penang,  and  oi 
the  islands  between  Japan  and  Formosa,  is  the  most  closely 
related  form.  As  regaixls  the  proportion  between  the  length  of 
the  carapace  and  the  greatest  width  of  it  in  adult  specimens,  both 
species  fully  agree  with  one  another,  but  in  young  individuals  the 
cai*apace  of  barbaius  is  slightly  broader  in  proportion  to  itslengUi 
than  that  of  puaUlua  (de  Man,  Z.  c.  p.  104).  At  all  ages,  how- 
ever, both  in  the  male  and  in  the  female,  the  cephalothorax  of 
barbatus  is  anteriorly  distinctly  broader  in  proportion  to  its 
length,  as  is  proved  by  comparing  the  measurements  of  the  length 
of  the  carapace  and  of  the  distance  between  the  extraorbital 
angles ;  the  extraorbital  teeth  run  therefore  more  obUqudy  with 
regard  to  the  median  line  of  the  carapace  in  Ptych,  pusiUus  than 
in  Ftych,  barbattcs  (figs.  1  and  6).  In  proportion  to  the  greatest 
width  of  the  carapace  the  front  appeai-s  a  little  broader  in  barbcUus ; 
it  has  the  same  form  in  both  species,  but  the  granulated  line  that 
runs  immediately  behind  the  frontal  margin  is,  in  the  middle 
line  of  the  carapace,  cmitiguons  to  that  margin  in  barbatus, 
whereas  in  Heller's  species  (fig.  2)  both  lines  are  distant  from  one 
another  in  the  middle.  In  Ftych,  barbatus  the  epigastric  lobes 
are  situated  farther  from  the  frontal  border  than  in  pusillns 
(figs.  1  and  6).  In  Ftych,  barbatus  the  2nd  and  the  3rd  antero- 
lateral teeth  of  the  carapace  are  more  salient  and  the  incisions  are 
deeper  than  in  pusiUus ;  near  the  antero-lateral  teeth  the  carapace 
of  pusHlus  is  somewhat  graiiidcUed,  but  in  barbaivs  not. 

The  exognath  of  the  external  maxillipedes  of  the  adult  male  of 
Ftych,  barbatus  is  one-third  broader  than  the  ischium,  and  in  the 
adult  female  it  is  just  as  broad  or  even  very  slightly  broader  than 
the  ischium ;  in  the  adult  male  of  pusiUus  the  exognath  appears 
a  little  less  broad  in  proportion  to  the  ischium,  and  in  the  female 
the  ischium  is  decidedly  broader  than  the  exognath. 

The  slight  difierences  exhibited  by  the  legs  are  of  little  im- 
portance. But  for  a  few  hairs  on  the  outer  side  of  the  tip  of  the 
fixed  finger  in  the  female,  the  extremities  of  the  fingers  of  barbaius 
are  glabrous.  Ftych,  barbatits  is  smaller  than  puaillv^  and  the 
habitat  is  different,  the  former  being  probably  a  marine  species, 
the  latter  a  freshwater  one. 

An  adult  female  of  Fseudograpsus  barbatAis  Rumph  from  the 
River  Wukur,  on  the  island  of  Flores,  is  lying  before  me  (vide 
de  Man,  in  Max  Weber's  *  Decapoden  des  Indischen  Archipels,* 
1892,  p.  317) ;  it  will  be  useful  to  indicate  the  differences  between 
this  specimen  and  the  female  of  Ftych,  pusiUus  Heller,  since  they 
much  resemble  each  other.  Both  species,  of  course,  differ  at 
fii*st  sight  by  theii*  external  maxillipedes ;  the  rounded  antero- 
external  angle  of  the  merus-joint  is  less  strongly  produced  in 
Fseudograpsus  barbatus  than  in  Heller's  species,  and  the  exognath 

•  Ptt/ch.  barbatus  is  also  described  in  Prof.  Alcock's  work :  '*  Materials  for  a 
Carciuological  Faana  of  India. — No.  6.  The  Bracbyura  Catometopa  or  Grapsoidea,'* 
Joarn.  Asiatic  Soc.  Bengal,  Ixix.  (2)  no.  3, 1900,  p.  406. 
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of  the  former  is,  in  the  middle,  only  hfdf  as  broad  as  the  ischium, 
whereas  it  narrows  more  anteriorly.  The  epistome  has  a  different 
form  :  in  Fiych.  pusUhu  it  is  barely  broader  laterally  than  in  the 
middle,  but  in  Pseudogr,  harhatua  the  posterior  margin  is  strongly 
arcuate,  so  that  the  epistome  appears  much  broader  laterally  than 
in  the  middle.  The  legs  are  much  alike  in  both  species,  but  in 
Pseudogr,  barhatua  the  last  three  joints  of  the  ambulatory  legs 
are  much  more  tomentose.  Fseudogr.  barb<Uu8  finally  attains  a 
larger  size. 

Measurements  of  the  two  specimens  of  Ptych,  pusiUus  Heller 
from  Christmas  Island,  in  millimetres. 

d.  ?. 

Distance  between  the  antero-Iateral  angles  of 

thecarapace  13*5  10*5 

Distance  between  the  second  teeth  17*5  13*25 

Distance  between   the  third  teeth,  i,  e.  the 

greatest  breadth  of  the  carapace     18  13*75 

Bi^adth  of  the  carapace  at  the  posterior  end  of 

the  lateral  margins  17  13 

Length  of  the  carapace,  in  the  middle  line    ...  14*5  11*5 

Breadth  of  the  frontal  border 7*2  5*5 

Breadth  of  the  posterior  border  of  the  carapace  7*5  6 

Breadth,  in  the  middle,  of  the  ischium- joint 

of  the  external  maxillipedes    2  1*5 

Breadth,  in  the  middle,  of  the  exognath    2*2  1*3 

Horizontal  length  of  the  chelfe   13*5  6*5 

»>  »         »>       P^i»    6  3 

Height  of  the  palm,  at  the  articulation  of  the 

fingers    7*75         3*3 

Length  of  the  antepenultimate  joint  of  the 

abdomen,  measured  in  the  middle  2*1 

Length  of  the  penultimate  joint 2*1 

Breadth  of  the  posterior  border  of  this  joint. . .  4*1 2 

„         „        anterior        „         „         „     ...  2*7 

Length  of  the  terminal  joint  2*6 

Revision  op  the  Genus  Ptychognathvs  Stimps. 

The  genus  Ptychogna4hu8^  created  by  Stimpson  in  1858  (Proc. 
Acad.  Nat.  Sci.  Philadelphia,  p.  104),  and  identical  with  the  genus 
GneUhograpsus  A.  M.-Edw.  1868,  is,  at  the  present  time,  September 
1905,  represented  by  the  following  twelve  species : — 

1.  Ptychognathvs  glaber  Stimps.  1858.    ^ . 

2.  „  jmsilhis  Heller  1865.    (S  ?  . 

3.  „  rieddii  A.  M.-Edw.  1868.    6  ?  . 

3  a.  „  „       var.  pilosa  de  M.  1892.    ^ , 

4.  „  pOipes  A.  M.-Edw.  1868.    <J . 

5.  „  barbattts  A.  M.-Edw.  1872.    cJ  J  . 
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6 

7. 

Ptyehognalhus  intermedius  de  M.  1879.    ^ . 
„              dentatus  de  M.  1892.     d  2  • 

8. 

9. 

10. 

spinicarpits  Ovtm,  ISM.    cT. 
polleni  de  M.  1895.    (J  . 
affinisde  M.  1895.     cJ  . 

11. 
12. 

07iya;  Aloock  1900.    cJ. 
andam%anieu8  Aloock  1900.     < 

Of  all  these  species  the  male  is  known,  except  of  Ptych,  anda- 
manicus  Alcock,  which  is,  however,  probably  identical  with 
Piych..  riedelii  A.  M.-Edw. ;  of  five  species  only  has  tl^e  female 
been  observed. 

According  to  their  outer  appearance  and  physiognomy  these 
1 2  species  may  be  divided  into  three  natural  sections.  The  first 
section  represented  by  five  species,  viz.  Ptych,  detiUUuSySpinicarpus^ 
polleni,  afiinisy  and  onyx,  of  which  Ptych,  dentatus  is  the  typical 
form,  is  distinguished  by  the  following  characters : — The  carapace 
is  hardly  broader  than  long,  the  regions  usually  quite  distinct,  as 
also  the  epigastric  lobes.  The  three  teeth  of  the  antero-lateral 
margins  are  sharp  and  salient.  Front  prominent,  laminar, 
straight,  or  nearly  straight.  Inner  angle  of  the  carpus  of  the 
cheli pedes  produced,  in  the  male,  to  form  a  more  or  less  long 
spine,  except  in  Ptych,  dentatus,  in  which  the  inner  angle  is  acute, 
but  not  spiniform.  Chelae  glabrous  on  their  outer  surface,  except 
in  Ptych,  onyx,  in  which  there  is  a  tuft  of  hair  in  the  finger-cleft 
and  extending  along  the  fixed  finger.  Ambulatory  legs  hairy, 
the  anterior  border  of  the  merus  with  a  subterminal  spine. 

The  second  section  is  composed  of  Ptych,  glaber,  riedelii,  with 
its  variety  pilosa,  and  Ptych,  andanianicus ',  Ptych,  riedelii  may 
be  regarded  as  the  type.  The  carapace  of  Ptych,  riedelii  and 
andainanicus  is  hardly  broader  than  long,  that  of  glaber,  however, 
is  distinctly  broader  than  long.  The  upper  surface  is  quite  flat, 
much  depressed,  the  regions  are  not  or  hardly  indicated,  and  the 
epigastric  lobes  are  wanting.  There  are  two  teeth  behind  the 
extraorbitai  angle,  as  in  the  two  other  sections,  or  one  (glaber) ; 
the  teeth  are  small,  not  very  acute  or  distinct.  Front  prominent, 
laminar,  slightly  sinuous,  furrowed  transversely.  Inner  angle  of 
the  carpus  of  the  chelipedes  obtuse,  rounded,  or  (in  Ptych,  anda- 
manicus)  pronounced,  though  not  spiniform.  A  brush  of  stiffish 
hair  at  the  tip  of  the  fixed  finger  on  its  outer  surface,  except  in 
Ptych,  glaber ;  chelae  for  the  rest  glabrous,  except  in  Ptych.  riedeUi 
var.  pUosa.  Ambulatory  legs  hairy ;  subterminal  tooth  on  the 
anteiior  bonier  of  the  merus  inconspicuous  or  blunt. 

The  third  section  is  represented  by  four  species,  viz.  Ptyeh. 
ptisillus,  pilipes,  barbaiue,  and  iiUermediue,  of  which  putnttue 
may  be  regaixled  as  the  type.  The  carapace  is  decidedly  broader 
than  long,  flat,  though  not  much  depressed.  Regions  more  or 
less  distinct,  as  also  the  epigastric  lobes.  Front  not  prominent, 
distinctly  sinuous,  and  transversely  ridged.  The  three  antero- 
lateral teeth  are  not  very  conspicuous.     Inner  angle  of  the  carpus 
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of  the  chelipedes  obtuse,  or  little  pronounced,  never  spiniform. 
Fingers,  in  the  male,  with  a  tuft  of  hair  on  their  outer  surface, 
proximally  (barbcUus,  pumllus),  or  glabrous ;  in  the  latter  case  the 
palm  is  either  smooth  on  its  outer  side  {pilipes),  or  granulated 
(intermedius).  Ambulatory  legs  more  or  less  hairy,  no  sub- 
terminal  spine  on  the  anterior  border  of  the  meropodites. 

Artificial  key  to  the  males  of  the  I ndo- Pacific  species  of 
the  genus  Piychognathiis  Stimps.* 

1.  Fingers  glabrous  ou  their  outer  side  (proxiuially  f )    2. 

1.  Both  fingers,  or  one  of  them,  with  a  tuft  of  hair  on  their  outer 

surface,  proximally 3. 

2.  Exognath  of  external  maxillipedes,  in  the  adult  male,  twice 

or  more  than  twice  as  broad  as  the  ischium  "^   4. 

2.  Exognath  less  than  twice  as  broad  as  the  ischmm 6. 

4.  Inner  surface  of  the  chels  glabrous    6. 

4.  Inner  surface  of  the  palm  with  a  tutt  of  hair ;  carpus  with  a 

small,  acute  tooth  at  the  inner  angle ;  second  and  thinl  antero- 
lateral teeth  of  the  carapace  sharp,  salient;  epigastric  lobes 

distinct dentatu9. 

6.  Inner  angle  of  the  carpus  obtuse  or  pronounced,  but  not  spini- 
form; a  brush  of  stifiish  hair  at  the  tip  of  the  fixed  finger 
on  its  outer  surface;  second  and  third  antero-lateral  teeth  of 
the  quite  flat,  much  depressed  carapace  not  salient,  incon-  ,    •  j  t •• 
spicuous \rteaeuu 

6.  Inner  angle  of  the  carpus  produci'd  to  form  a  long  spine ;  no 

brush  of  stiffish  hair  at  the  tip  of  the  fixed  finger  on  its  outer 
surface;  second  and  third  antero-lateral  teeth  of  the  flat, 
though  not  particularly  depressed  carapace  salient,  sharp  . . .     spinicarput. 

5.  Two  teeth  behind  the  extraorbital  angle    7. 

6.  One  single,  small  tooth  behind  the  extraorbital  angle ;  inner 

angle  of  the  carpus  rounded;  outer  surface  of  the  chelse 
smooth ;  ambulatory  legs  with  long  hairs  on  both  margins  .    glaher. 

7.  Outer  surface  of  the  chelse  smooth,  towards  the  base  of  the 

immobile  finger  8. 

7.  Outer  surface  of  the  chelas  distinctly  granulated;  antero- 

lateral teeth  of  the  carapace  as  little  prominent  as  in  Ftych. 
riedelii,  general  shape  of  the  carapace  as  in  Ftt/ch.  pilipes, 
and  ambulatory  legs,  as  in  that  species,  very  hairy    intermediu*. 

8.  loner  angle  of  the  carpus  produced  to  form  a  short,  sharp 

spine 9. 

8.  Inner  angle  of  the  carpus  obtuse ;  distance  between  the  extra- 

orbital angles  much  shorter  than  the  length  of  the  carapace ; 
epigastric  lobes  distinct ;  ambulatory  legs  very  hairy pilipes. 

9.  Distance  between  the  extraorbital  angles  much  shorter  than 

the  length  of  the  carapace ;  epigastric  lobes  distinct    polltni. 


•  Ptych,  andamanicus  Alcock  is  included  in  this  key,  though  only  the  female  is 
known,  because  this  species  is  probably  identical  with  rUdelii,  or  in  any  case  most 
closeh-  related. 

t  The  word  "  proximally  "  is  added,  because  in  Ptyeh.  riedelii  and  andamanicus 
there  is  a  small  tuft  of  hair  at  the  distal  end  of  the  immobile  finger,  externally. 

X  Only  the  young  female  of  andamanicus  is  known.  In  it  the  breadth  of  the 
exognath  is  nearly  twice  that  of  the  ischium ;  we  may  therefore  conclude  that  in 
the  adult  male  the  exognath  will  be  twice  or  mo<*e  than  twice  as  broad  as  the  ischium, 
because,  as  a  rule,  the  exognath  is,  in  this  genus,  less  broad  in  the  female  than  in 
the  male. 

§  TheM  two  species  are  probably  identical.  The  carpus  of  the  chelipedes  of 
riedelii  has  a  tuft  of  hair  on  its  outer  angle,  both  in  the  male  and  in  the  female;  in 
Alcock'a  description  of  andamanieut  this  character  has  not  been  mentioned.  Ptych, 
riedelii  has  also  been  observed  at  Atjeh. 


544  DR.  J.  G.  DE  MAN  ON  GRU8TA0EAN8  [DeC.  12, 

9.  Distance  between  the  extraorbital  angles  as  long  as  the  length 

of  the  carapace ;  no  epigastric  lobes    affinia. 

3.  Both  fingers  with  a  tuft  of  hair  proxinmlly 10. 

3.  A  tuft  of  hair  in  the  tinger-cleft  and  extending  along  the  fixed 
finger;  carapnce  hardly  broader  than  long,  depressed  ;  teeth 
of  the  antero>lateral  border  sharp  and  salient ;  inner  angle 

of  the  wrist  produced  to  form  a  long  spine    onyx, 

10.  Exognath  of  external  maxillipedes,  in  the  adult  male,  more 
than  twice  as  broad  as  the  ischium  ;  epigastric  lobes  want- 
ing ;  a  brush  of  stiffish  hair  at  the  tip  of  the  fixed  finger  ^    -^j^j'j 

''^""""y ivT^. 

10.  Exognath,  in  the  adult  male,  not  once  and  a  half  as  broad  as 

the  ischium  11, 

11.  Upper  surface  of  the  carapace  granulated  near  the  antero- 

lateral  margins ;  second  and  thurd  antero-lateral  teeth  of  the 
carapace  not  salient;  epigastric  lobes  distinct;  granulated 
ridge  behind  the  frontal  border  distinctly  separated  from  it 

in  the  middle   pmsUliu. 

11.  Upper  surface  of  the  carapace,  which  is  broader  anteriorly 
than  that  of  pu9illu9y  not  granulated  near  the  antero-lateral 
margins ;  second  and  third  antero-lateral  teeth  more  salient 
than  those  oipu9illH9\  epigastric  lobes  distinct;  granulated 
ridge  behind  the  frontal  margin  contiguous  to  it  in  the 
middle  line   harbatu9. 

Artificial  key  tfO  the  known  females  of  the  species  of 
Ptychognathiia. 

1.  Carapace  hardly  broader  than  long,  front  prominent,  nearly 

straight 2. 

1.  Carapace  decidedly  broader  than  long,  front  little  prominent 

ana  distinctly  sinuous 3. 

2.  Regions  of  the  flat,  though  not  particularly  depressed  carapace 

and  epigastric  lobes  distinct ;  antero-lateral  teeth  of  the  cara- 
pace sharp  and  salient dentatut, 

2.  Regions  of  the  much  depressed  and  quite  flat  carapace  hardly  f    '^  j- 

indicUd,  noepig«tnelobe«  {'::ZZ.um,. 

3.  Upper  surface  of  the  caranace  granulated  near  the  antero-lateral 

margins;  ridge  behind  the  frontal  margin  distinctly  separated 
from  it  in  the  middle ;  exognath  of  external  maxillipedes 

distinctly  less  broad  than  the  ischium    pu$iUu9. 

3.  Upper  surface  of  the  carapace,  which  is  anteriorly  broader  than 
that  of  putilluSj  not  granulated  near  the  antero-lateral 
margins ;  ridge  behind  the  frontal  margin  contiguous  to  it 
in  the  middle ;  exognath  of  outer  footjaws  just  as  broad  or 
Tery  slightly  broader  than  the  ischium  harbatus, 

PALiEMON  (Eupauemon)  LAB  Fabr.  var.  ?  (Plate  XVIII. 
figs.  7-19.) 

One  male  and  one  female  without  eggs  from  a  freshwater 
pool,  Christmas  Island. 

During  the  two  or  three  last  decennaries  several  cai*cinologists 
have  regarded  a  more  or  less  large  number  of  described  species  of 
the  subgenus  Eupalcemoii  as  synonyms  or,  at  the  utmost,  as 
individual  or  local  varieties  of  Fakenuyn  {EupcUceman)  lor  Fabr. 
(confer:  de  Man,  in  *  Notes  from  the  Leyden  Museum,'  1879, 
pp.  168-173;  Ortmann,  in  *Zoolog.  Jahrbiicher  (Spengel),'  v. 
Abth.  f.  Syst.  1890,  p.  724;  (Jouti^re,  in  'Annales  Sciences 
Naturelles,'  Zool.  S"'^  s^rie,  t.  xii.  1900,  p.  292,  and  other  papers 
of  the  same  authors).     Sevei-al  specimens  of  JPal,  lar  Fabr.  from 
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different  localities  of  the  Indian  Archipelago,  described,  in  1892, 
in  my  paper  on  the  Decapod  Crustacea  collected  by  Prof.  Max 
Weber,  are  lying  before  me,  as  also  ai*e  specimens  from  my  own 
collection.  When  the  young  male  from  the  River  Palopo  on 
the  island  of  Celebes  (de  Man,  in  Max  Weber,  Zool.  Ergebnisse, 
ii.  1892,  p.  447)  is  compared  with  the  male  from  Christmas 
Island,  a  doubt  occurs  to  me  whether  we  are  right  in  considering 
these  two  Prawns  as  belonging  to  one  and  the  same  species.  Tlie 
male  from  the  River  Palopo  (PI.  XVIII.  figs.  16-19)  is  certainly  a 
typical  example  of  Pal.  lar  Fabr.,  but  in  the  male  from  Christmas 
Island,  the  size  of  which  is  even  a  little  smaller,  aU  the  legs  have 
a  much  stouter  shape,  and  there  are  no  doubt  still  other  differences. 
Specimens  of  Eupcdcemoii,  presenting  the  same  characters  as  this 
male  from  Christmas  Island,  have  formei'ly  l)een  referred  by  me, 
and  no  doubt  also  by  other  authors  (because  this  form  is  probably 
also  widely  distributed  throughout  the  Indian  Archipelago),  to  the 
"  well-known "  Pai.  lar  Fabr. ;  but  it  appears  to  be  a  question 
whether  this  form  may  still  be  regarded  as  a  variety  or  not,  I  do 
not  venture  to  decide  this  question  at  present,  because  the  speci- 
mens are  apparently  young,  but  I  wish  to  draw  the  attention  of 
carcinologists  to  it,  confining  myself  at  present  to  describing  the 
specimens  from  Christmas  Island  acciu^tely. 

These  Prawns  are,  no  doubt,  young ;  the  male  is  62  mm.  long 
from  the  tip  of  the  rostrum  to  the  end  of  the  telson,  the  female 
43  mm.  The  carapace  of  both  is  smooth.  The  lanceolate  rostrum 
(PI.  XVIII.  fig.  7)  of  the  male  is  rather  short,  shorter  than  the 
peduncles  of  the  internal  antennae,  reaching  hut  a  little  beyond  the 
penultimate  joint  of  these  jyednncles.  The  upper  boi-der,  slightly 
arcuate  above  the  eyes,  is  somewhat  directed  downw^ard,  though 
the  acute  tip  extends  horizontally  forward ;  it  carries  eight  equi- 
distant teeth,  that  reach  to  the  tip.  The  first  two  teeth  stand  on 
the  carapace,  the  third  just  before  the  frontal  margin,  above  the 
insertion  of  the  eye-peduncles,  and  these  teeth  diminish  a  little 
in  length  from  the  second,  that  is  the  longest,  to  the  last  one. 
The  distal  half  of  the  lower  border  carries  three  equidistant  teeth 
that  are  smaller  than  those  of  the  upper  border,  and  the  first  of 
which  is  situated  just  below  the  antepenultimate  tooth  of  the 
upper  border ;  the  acute  tip  of  the  3rd  is  a  little  farther  from 
the  extremity  of  the  rostrum  than  from  the  tip  of  the  2nd 
tooth.  At  the  level  of  the  1st  tooth  of  the  lower  margin  the 
rostrum  is  just  as  broad  above  as  below  the  lateral  carina,  and  the 
height  of  the  rostrum  at  its  base  is  a  little  larger  than  its  breadth 
below  that  carina.  Hepatic  and  antennal  spines  as  in  typical 
specimens  of  Pal,  lar.  Of  the  two  pairs  of  spinules  on  the  upper 
surface  of  the  telson,  the  anterior  is  insei-ted  on  the  middle, 
the  posterior  midway  between  the  anterior  pair  and  the  tip  of 
the  telson.  The  telson  ends  posteriorly  in  a  sharp  tooth ;  the 
inner  of  the  two  spines  on  either  side  projects  half  its  length 
beyond  the  median  tooth,  whereas  the  outer  spinule,  barely  half 
as  long  as  the  inner,  reaches  not  so  far  backward  as  the  median 
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tooth.  The  short  flagellum  of  the  internal  antennie,  which  is 
just  as  long  as  their  peduncle,  is  serrulate  internally,  and  coalesced 
for  a  very  short  distance,  i.  e.  for  ^  of  its  length,  with  the  outer 
flagellum. 

llie  legs  of  the  first  paii-  reach  with  their  chelae  beyond  the 
antennal  scales ;  the  chela  is  a  little  jnoi^e  than  htUfas  long  as  the 
carpus. 

The  legs  of  the  2nd  pair  (figs.  8  and  9)  are  unequcU,  the  left 
being  a  little  larger  than  the  other.  The  left  leg  (fig.  8),  which 
is  somewhat  shorter  than  the  body,  projects  more  than  half 
the  carpus  beyond  the  antennal  Jscales.  The  cylindrical  merus, 
that  slightly  thickens  distally,  is  four  times  as  long  as  thick. 
The  carpus,  which  is  a  Utile  shorter  than  the  merus,  has  a  rather 
8toutj  conical  shape ;  it  thickens  considerably  towards  the  distal 
end,  appearing  here  more  than  twice  as  thick  as  at  its  base,  when 
looked  at  from  above,  and  it«  width  at  the  distal  end  measures 
two-fifths  of  its  length.  The  chela  is  somewhat  longer  tlian  merus 
and  carpus  taken  together.  The  palm  is  nearly  once  and  a  half 
as  long  as  the  carpus,  and  one-foarth  longer  than  the  fingers,  which 
are  a  little  curved  inward,  so  that  the  inner  border  of  the  chela 
appears  somewhat  concave ;  the  palm,  distinctly  broader  than  the 
carpus,  is  somewhat  broader  tha^n  thick,  though  but  very  little,  the 
breadth  in  the  middle  being  in  proportion  to  its  thickness  as 
15  :  13,  so  that  it  appears  aluiost  cylindrical.  About  at  one-third 
of  its  length  from  the  articulation  the  immobile  finger  is  armed 
with  a  conical  tooth  (fig.  10),  half  as  high  as  the  finger  is  broad 
at  this  place ;  behind  it  i«  seen  a  smaller  rounded  tooth  and, 
between  the  latter  and  the  articulation,  four  or  five  extremely 
small  and  low  rounded  teeth.  The  dactylus  appears,  at  its  base, 
a  little  broader  than  the  fixed  finger  (fig.  8),  and  is  armed,  just 
in  the  middle,  with  a  slightly  curved,  conical  tooth,  which  is  a 
little  larger  than  the  foremost  tooth  of  the  index ;  opposite  to  it 
on  the  fixed  finger  is  a  small  notch  ^fig.  10),  that  fits  the 
tooth.  Between  this  tooth  and  the  articulation  there  are  still 
five  or  six,  mtich  smaller^  obtuse,  somewhat  unequal  teeth.  The 
tapering  fingers  therefore  do  not  shut  close  together;  between 
the  foremost  teeth  and  the  tip  the  cutting-edge  Ls  sharp.  The 
joints  of  this  leg  are  everywhere  covered  with  innumerable  mintUef 
sharp  spinules,  except  on  the  usual,  naked  lines ;  these  spinules 
are  more  crowded  and  a  little  larger  on  the  outer  and  on  the 
inner  border  of  the  palm  and  near  the  finger-cleft  on  the  upper 
surface,  whereas  they  aie  less  numeix)us  on  the  rest  of  the  upper 
and  on  the  lower  suifaces.  They  are  few  in  number  on  both  sides 
of  the  fixed  finger ;  on  the  outer  margin  of  this  finger  they  are 
also  few  in  number,  but  larger  than  on  the  inner  border  of  the 
palm.  The  outer  side  of  the  dactylus  is  thickly  beset  with 
slenderer,  larger  spinules,  the  sharp  tip  of  which  is  curved 
upward,  whereas  the  inner  part  of  the  upper  and  lower  surface 
is  nearly  smooth.  A  few  microscopical  hairs  occur  on  the  outer 
and  inner  borders  of  the  chela  and  of  the  other  joints. 
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The  right  leg  (fig.  9)  resembles  the  one  described  (confer  the 
measurements),  but  the  palm  is  a  little  less  broad  than  the  distal 
end  of  the  carpus,  and  the  crowded  spinules  on  the  inner  border 
of  the  palm  are  decidedly  larger  than  those  on  the  outer  border. 
The  toothing  of  the  fingers  is  also  different,  the  teeth  being  mutJi, 
smaller.  The  fixed  finger  carries  a  minute,  conical  tooth  at  one- 
third  of  its  length  from  the  articulation,  and  a  smaller  one  behind 
it ;  at  two-fifths  of  its  length  from  the  articulation  the  dactylus 
carries  a  similar,  small,  Jicute  tooth,  and  between  it  and  the  arti- 
culation four  much  smaller  teeth,  also  sharp.  The  palm  of  both 
legs  is  somewhat  mai^bled  by  darker  flecks ;  the  fingers  are  bluish 
on  their  lower  side  with  yellow  tips,  whereas  their  pale  yellow 
upper  surface  is  marked  with  three  or  four  blue  bands. 

The  three  following  legs  are  also  of  a  stouter  shape  than  in  the 
typical  specimens  of  Pal.  lar.  The  3rd  pair  reach  to  the  end  of 
the  antennal  scales,  the  4th  are  a  little  shorter,  and  the  5th  pair 
reach  to  tlie  distal  third  part  of  the  scales.  The  breadth  of  the 
meropodites  of  the  3rd  pair  (PI.  XVllI.  ^g,  11)  is  little  more 
than  Jf  of  their  length,  and  that  of  the  propo<Htes  little  more 
than  ^  of  the  length  of  these  joints.  The  basal  joints  and  the 
meropodites  are  smooth  above,  but  their  lower  surface  is  beset 
with  small  spinulas,  a  few  of  w^hich  occur  also  on  their  outer 
surface.  The  carpopodites  are  on  all  sides  covered  with  similar 
spinules,  and  the  propodites  are  still  more  spinulose ;  the  spinules 
show  here  a  tendency  to  be  arranged  in  longitvdival  rows.  The 
lower  border  of  the  propodites  carries  a  row  of  larger  spines,  9  or 
10  on  the  propodites  of  the  3rd  legs,  which  are  0*36  0*4  mm.  long ; 
on  the  propodites  of  the  5th  pair  these  larger  spines  of  the  lower 
border  are  14  or  15  in  number  and  become  distully  a  little  longer, 
so  that  the  last  one  near  the  articulation  of  the  dactylus  is 
0*55  mm.  long.  The  dactylopodites  of  the  3rd  pair  (fig.  11) 
measure  somewhat  ir  ore  than  one  third,  the  shorter  dactyli  of  the 
5th  one-fourth  of  their  propoditf  s.  The  .'ambulatory  legs  are  a 
little  hairy,  especially  the  carpo-  and  propodites ;  the  hairs,  how- 
ever, are  short  and  fine.  A  tuft  of  hairs  occurs  at  the  distal  end 
of  the  upper  border  of  the  propodites,  and  those  of  the  5th  pair 
carry,  moreover,  a  brush  of  bail's  at  the  far  end  of  the  lower 
border. 

The  rostrum  of  the  female  (PI.  XVIII.  fig.  1 2)  is  slightly  inclined 
downward  and  reaches  to  the  distal  end  of  the  peduncles  of  the 
internal  antennte.  The  up|.er  border  canies  9  teeth,  the  3rd  of 
which  is  situated  not  before,  but  just  above  the  frontal  margin, 
two  standing  also  on  the  carapace ;  the  teeth,  which  reach  to  the 
tip,  are  a  little  unequal,  the  2nd  and  the  6th  l>eing  longer  than 
the  rest,  and  the  foremost  tooth  is  smaller  than  the  preceding. 
The  lower  edge  carries  3  smaller  teeth,  the  tip  of  the  3rd  tooth, 
which  is  situatvl  just  below  the  middle  of  the  penultimate  tooth 
of  the  upper  border,  is  once  and  a  half  as  far  distant  from  the 
extremity  of  the  rostrum  as  from  the  tip  of  the  2nd  tooth  of  the 
lower  border. 
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Ah  regards  the  two  spines  on  the  carapace  and  the  telson,  the 
female  agrees  with  the  male.  The  short  flagellum  of  the  internal 
antenme,  when  put  back,  reaches  to  the  1st  tooth  of  the  upper 
border  of  the  rostrum. 

The  legs  of  the  1st  pair  agree  also  with  those  of  the  male  ;  the 
chela  ex  trends  beyond  the  antennal  scales  and  is  distinctly  more 
than  half  as  long  as  the  carpus. 

The  legs  of  the  2nd  pair  are  subequal,  the  left  (PI.  XVIII.  fig.  1 3) 
being  very  little  larger  than  the  right.  Tliey  show  a  less  stotU 
shape  than  those  of  the  male,  as  is  proved  by  the  measurements. 
For  example,  the  width  of  the  distal  end  of  the  carpus  is  but  oiie- 
fourth  of  it«  length,  and  the  palm  is  also  less  bi*oad  in  pi-oportion 
to  its  length.  The  dactyliLS  carries  one  small  obtuse  tooth  at  the 
end  of  the  sharp  cutting-edge  (fig.  14),  at  one-third  of  the  length 
of  the  finger  from  the  articulation,  and  four  smaller  teeth,  also 
obtuse,  postei'ior  to  it ;  the  fixed  finger  carries  one  single  tooth 
at  the  end  of  the  cutting  edge.  These  legs  are  also  covered  with 
small,  slender  spinules ;  those  on  the  inner  margin  of  the  palm 
are  more  prominent  than  on  the  outer  and  more  numerous  than 
on  the  upper  and  lower  surfaces.  The  ambulatory  legs  (fig.  15) 
are  also  slenderer  than  in  the  much  larger  male. 

When,  however,  the  legs  of  the  2nd  pair  are  compared  with  a 
female  from  Kadjang  of  the  same  size  which  belongs  to  the  typical 
form  (de  Man,  /.  c.  1892,  p.  449),  then  they  appear  in  the  female 
from  Christmas  Island  distinctly  stouter,  especially  the  carpus. 

The  male  from  the  River  Palopo  (p.  545)  is  75  mm.  long.  The 
rostrum  (PI.  XVIII.  fig.  16)  reaches  to  the  extremity  of  the  an- 
tennal scales.  The  upper  border,  which  is  slightly  arcuate  above 
the  eyes,  carries  7  teeth  ;  the  2nd  tooth,  situated  above  the  frontal 
border,  is  a  little  longer  than  the  four  following,  which  are  sub- 
equal  ;  the  foremost  tooth  is  longer  than  the  preceding  and  almost 
twice  as  far  distant  from  the  penultimate  tooth  as  from  the 
slightly  upturned  tip.  The  two  teeth  of  the  lower  margin  are 
situated  below  the  5th  and  the  6th  of  the  upper  border.  The  chelse 
of  the  1st  pair  are  barely  half  as  long  as  the  carpus.  There  is  but 
one  leg  of  the  2nd  pair  (fig.  17);  this  leg  lias  a  mivch  slenderer 
shape  than  those  of  the  male  from  Christmas  Island  (confer  the 
measurements).  The  carpus  is,  at  the  distal  end,  comparatively 
only  half  as  thick  as  in  that  specimen.  The  ambulatory  legs 
(fig.  19)  are  also  miich  slerulerer  than  in  the  male  from  Christmas 
Island. 

I  do  not  wish  to  go  further  into  this  question,  but,  at  first 
sight  at  least,  it  appears  pix)bable  that  under  the  name  of  P<d,  lar 
Fabr.  two  different  species  are  confoundetl.  The  following  may, 
however,  be  added. 

Specimens  lying  before  me  from  a  river  near  Mbawa  in  the 
island  of  Flores  (de  Man,  L  c.  1892,  p.  449)  belong  certainly  to 
the  same  form  as  the  male  from  Christmas  Island.  A  male 
71  mm.  long  fully  agrees  with  it,  as  regards  the  shape  and  the 
characters  of  the  rostrum  and  of  the  ambulatory  legs  (the  2Dd 
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legs  are  unfortunately  wanting) ;  and  likewise  a  female  50  mm. 
long  with  the  female  from  Chi*istmaa  Island. 

In  a  paper  on  some  species  of  this  genus  (in  the  Transactions 
of  the  Linnean  Society  of  London,  2ud  ser.  Zool.  vol.  ix.  pt.  8, 
1904,  p.  292),  I  have  already  alluded  to  the  fact  that  in  adult 
specimens  of  Pal.  lar  Fabr.  from  Tahiti,  described  by  me  as  a 
variety  apectahilia^  the  ambulatory  legs  presented  a  sUnUer  shape 
than  in  specimens  of  the  same  size  f  ix>m  Halmahera ;  but  I  do  not 
venture  to  say  now  whether  the  Prawns  from  Christmas  Island 
belong  to  that  variety  or  not,  because  they  are  considerably 
younger. 

Meft.surements  in  millimetres. 


Length  of  the  body     

FormolA  of  the  rostmiu     

Length  of  the  carpus  of  1st  pair  of  legs  . 

„         „      chela        „ 

„         ,,      larger  leg  of  the  2nd  pair . 

„         „      merus  

Breadth  of  the  merus  proximally 
dist    ■ 


1. 

(J. 


2. 


62 


distally 


Length  of  the  carpus 

Breadth  of  the  carpns  proximally    | 

„         »  „       distally ..!  

Length  of  the  chela     

»         »i      palm     

Breadth    „        „      in  the  middle      i 

Thickness  „  „        „  I 

Length  of  the  shorter  leg  of  the  2nd  pair  

„         „      merns  

Breadth    „         „        proximally 

„         „         „        distally  • 

Length  of  the  car)His  ' 

Breadth    „         „        proximally 

»        disUlly    

Length  of  the  chela     

„         „      palm 

Breadth    „         „        in  the  middle     I 

Thickness  „  „  „  i 

Length  of  the  meropodite  •  of  the  3rd  pair  of  legs    . 
Breadth    „  „  „  „  „ 

Length     „      propodite         „  „  „       .1 

Breadth    „  „  „  „  „        ' 

Length     „      dactylopodite  „  „  „        i 


8 
3 

7-5 
4*26 

49 
9-6 
1-6 
2-5 
8-25 
lo 
3-26 

21 

12 
3-75 
3*25 

46-5 
9 

lo 
2-4 
7o 
1-5 
2-9 

18-5 

10-26 
2-75 
2-4 
7-6 
1-33 
6*4 
0-78 
2-8 


43 
9 
3 
6-3 
3 

25*5 
6*26 
0-6 
0-9 
4-9 
0-7 
1-26 
9-2 
6 

1-3 
116 

24-6 
5 

06 
0-9 
4-4 
0-66 
1-2 
8-66 
46 
1-3 
11 
62 
0-72 
4-7 
0-38 
1-4 


4. 


76       1 43 

7     I     9 


2 

9-3 
4-6 

49 

10-6 
1-2 
1-7 
9-6 
1-26 
1-9 

18-6 

10 
2-2 


9-2 

1-3 

7-7 

066 

2-9 


Is'' 

I    2-8 
!26-6 
I    6*6 
■    0-6 
:    0*9 
6-7 
0*66 
1-2 
8-8 
4-76 
1*26 
11 
24 
6-26 
0*6 
0*9 
6 

0-7 
112 
8-76 
4*76 
1-2 
11 
6-2 
0*62 
4*2 
0*36 


No8. 1,  2,  Christmas  Island  ;  No.  3,  male  from  the  River  Pklopo; 
No.  4,  female  from  Ka^jang,  Celebes. 

In  another  recent  paper  on  species  of  this  genus  (in  *  Notes  from 
the  Leyden  Museum,'  vol.  xxvi.  1905,  p.  204,  pi.  15.  figs.  1-4) 
I  have  proved  that  Pal,  reuniannensis  Hoffm.,  from  the  Island  of 


•  The  ioints  of  the  ambniatory  legs  are  measured,  their  length  along  their  upper 
border,  the  breadth  just  in  the  middle. 
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Reunion,  ought  to  be  regarded  as  a,  probably  local,  variety  of 
Pal,  lar  Fabr. 

The  male  from  Christmas  Inland  bears  a  close  resemblance, 
indeed,  to  Pal.  altifroiis  Hend.  from  British  India  (Delhi,  River 
Jumna,  Lahore),  described  and  figured  in  Trans.  Linnean  Soc., 
2iid  ser.  Zool.  vol.  v.  1893,  p.  444,  pi.  40.  figs.  4-6.  The  carapace 
of  Pal.  altifrona  is,  however,  slightly  scahrlcvlaie  anteriorly,  and 
the  rostrum  apj)ears  cmtsiderahly  higher  aliove  the  lateral  carina 
than  below  it  and  than  in  the  specimens  from  Christmas  Island ; 
the  carpus  of  the  2nd  legs,  finally,  has  also  a  less  stout  shape. 

EXPLANATION   OP  THE   PLATES. 

platb  xvn. 

Fig.  1.  FlifchognathuM  pusiUu$  Heller,  male  from  Christmas  Island,  X  2.  Fig.  2. 
Front,  cpistome  Ac,  viewed  from  before,  X  3.  Fig.  3.  External  maxil- 
lipede  ot  tbe  right  side,  X  3.  Fig.  4.  Abdomen,  X  3.  Fig.  5.  Chela 
viewed  from  the  outer  side,  X  3. 
6.  Tltfchoqnathus  harhatus  A.  M.-Gdw.,  male  from  Atjeh.  the  cephalothorax 
of  which  is  10*2  mm.  broad;  anterior  half  of  the  upper  surface,  X  3. 

Plate  XVIII. 

Fig.  7.  Palitmon  lEupalttmon)  lar  Fabr.  var.  ?,  rostrum  of  the  male  from  Christmas 
Island,  X  2.  Fig.  8,  left,  fig.  9,  right  leg  of  the  2nd  pair  of  the  male, 
X  2.  Fig.  10.  Toothing  of  the  fingers  of  the  left  leg,  X  8.  Fig.  11. 
Leg  of  the  3rd  pair  of  the  male,  X  2.  Fig.  12.  Rostrum  of  the  female 
fi-cm  Christmas  Island.  X  2.  Fig.  13.  Left  leg  of  the  2nd  pair  of  thia 
female,  X  2.  Fig.  U.  Toothing  of  same  leg,  X  17.  Fig.  15.  Leg  of 
the  3rd  pair  of  the  female,  X  4. 
16.  Palamon  (Eupalamon)  far  Fabr.,  rostmm  of  the  male  from  the  River 
Palopo,  Celebes,  X  2.  Fig.  17.  Leg  of  the  2nd  pair  of  the  male,  X  2. 
Fig.  18.  Toothing  of  the  fingers  of  same  leg,  X  17  (thedactylus  is  a  little 
loose).     Fig.  19.  Leg  of  the  3rd  pair,  X  2. 


7.  Note  on  Heredity  in  Pigeons. 
By  Richard  Staples-Browne,  F.Z.S. 

[Received  November  8, 1906.] 

I.  The  Webbed  Foot. 

I  received  in  1902  a  Pigeon  with  webbed  feet,  and,  thinking  it 
would  be  interesting  to  investigate  the  inheritance  of  this 
cbaracter,  I  made  the  following  experiments  with  it. 

Tliere  is  no  establit>hed  strain  of  web-footed  Pigeons,  but 
specimens  so  webbed  are  occasionally  met  with  among  domestic 
bhds.  The  character  has  been  found  in  the  Dove-cot  Pigeon 
and  Working  Homer,  al^o  in  the  Show  Homer,  Dragon,  Magpie, 
Tippler,  Tumbler,  Jacobin,  and  Pouter.  I  have  myself  bred  birds 
in  the  F.  4  generation  of  a  cross  between  a  Barb  and  a  Fantail, 
which  showed  this  character  to  a  considerable  extent. 

So  far  as  I  can  at  present  judge  from  specimens  recorded  by 
breeders,  the  most  common  type  is  a  web  between  two  digits 
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only  on  each  foot,  and  it  is  more  usual  to  find  the  development 
of  the  web  nearly  symmetrical  in  the  two  feet. 

It  sometimes  occurs  between  digits  ii.  and  iii.  sometimes 
between  iii.  and  iv.,  and  sometimes  between  all  three. 

The  instances  in  which  it  reaches  the  bases  of  the  claws  between 
all  the  digits  on  both  feet  are  rarer.  It  has  occurred  on  one  foot 
only. 

Though  this  character  has  been  observed  to  occur  in  the 
offspring  of  normal-footed  parents,  I  have  never  heard  of  an 
instance  in  which  all  the  young  so  bred  wei*e  webbed.  It  has 
been  found  in  a  pigeon  bred  from  parents  of  two  different  strains, 
and  I  have  also  heard  of  casas  in  which  it  occurred  from  time  to 
time  in  the  same  strain,  birds  showing  the  character  having 
been  discarded. 

The  general  result  of  tha  experiments  is  that  the  inheritance 
of  the  webbed  foot  is  Mendelian. 

It  is  recessive  to  the  normal  foot. 

The  character  is  not  a  tlioroughly  satisfactory  one  to  work 
with,  as  it  is  liable  to  considei-able  fluctuation  in  extent. 

Extracted  recessives,  though  all  show  webbing,  have  this 
character  in  various  degt'ees ;  in  some  it  reached  only  to  the  first 
interphalangeal  joint  of  the  second  and  third  digits,  or  to  the 
second  joint  of  the  fourth  digit. 

On  examining  the  normal  population  1  find  that  bii*ds  occa- 
sionally,  though  rarely,  occur  with  webs  as  extensive  as  this. 

In  the  families  here  recorded  I  took  the  fii-st  interphalangeal 
joint  of  the  second  and  third  digits  and  the  second  joint  of  the 
fourth  digit  as  a  minimum,  and  counted  as  "  webbed  "  all  birds 
with  a  web  reaching  this  minimum  in  the  case  of  at  least  two 
adjoining  digits :  all  birds  with  less  webbing  than  this  being 
given  as  normal. 

If  a  much  greater  series  of  numbers  could  be  investigated, 
undoubtedly  there  would  be  overlapping  between  the  two  classes 
of  normal  and  webbed  birds. 

On  the  other  hand,  the  evidence,  so  far  a^^  it  goes,  does  not 
indicate  that  the  degree  of  webbing  in  the  parents  closely  limits 
the  amount  in  the  oft'spring,  for  moderately  webbed  birds  have 
given  birds  moi*e  webbed,  and  fully  webbed  biitls  have  given 
offspring  less  webl)ed  (see  exp.  13  and  14). 

I  hope  later  to  make  further  experiments  with  the  lower  states 
of  this  condition. 

Web'fooied  (S  used  in  Experiments, 

The  Pigeon  which  I  used  in  the  following  expei-iments 
somewhat  resembled  an  Antwerp  in  appearance,  but  was  of  no 
distinct  variety.  The  web  extended  to  the  base  of  the  claws  in 
both  feet,  but  the  digits  wei*e  rather  closely  webbed  together 
except  iii.  and  iv.  of  the  right  foot,  where  the  web  was  sufficiently 
loose  to  allow  the  usual  spread  of  the  foot.     The  bird  was  of  the 
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ordinary  blud  colour  found  in  Columba  livia.  The  feathers  on 
the  back  of  the  head  were  perfectly  nnooth  (cf.  Nun  Pigeon). 

It  was  bred  by  Mr.  Doggett,  of  Cambridge,  in  1896,  from  a  pair 
of  birds  with  perfectly  normal  feet.  The  parents  produced  several 
offspring  showing  webbing  in  varying  degrees.  Three  of  these 
birds  were  exhibited  by  Mr.  Bateson  at  the  Zoological  Society,  and 
are  described  in  the  *  Proceedings '  for  Dec.  15th,  1896,  p.  989. 
(The  bird  used  is  No.  3  in  that  description.) 

It  was  also  described  and  the  right  foot  figured  by  Mr.  Tegetmeier 
in  *  The  Field '  of  Sept.  12th,  1896. 

It  appears  that  some  of  these  birds  were  bred  together  and 
produced,  among  others,  a  bird  with  completely  webbed  feet,  the 
web  being  sufficiently  loose  to  allow  the  normal  spread  of  the  foot 
between  every  digit.  This  bird  was  exhibited  by  Mr.  E.  S. 
Montagu  at  a  meeting  of  the  British  Ornithologists'  Club  on 
Jan.  22nd,  1902.  It  is  described  in  the  report  of  the  meeting 
(Bull.  B.  O.  C.  xii.  p.  41),  and  again  in  *The  Field'  of  Feb.  Ist, 
1902  (vol.  xcix.  p.  177). 

"  Nun  "  Pigeon  J  used  in  Experiments, 

The  Nun  is  an  old  established  strain  of  Pigeons,  originally  a 
variety  of  Tumbler.  The  feet  are  normal  and  free  from  feathering. 
It  exhibits  a  tuft  of  reversed  feathers  standing  up  at  the  back  of 
the  head  forming  the  "  shell."  It  is  slightly  larger  than  the  peak 
found  in  the  Turbit  and  some  similar  varieties. 

Crosses  between  the  Web-/ooted  Pigeon  and  the  Nun  Pigeon. 

The  experiments  were  begun  in  1902.  The  original  cro^  was 
made  between  one  pair  of  birds  only,  viz.,  those  described  above. 
The  subsequent  experiments  consisted  of  breeding  from  the  birds 
produced  by  the  first  cross. 

The  results  of  the  experiments,  so  far  as  they  concern  the  two 
principal  characters  of  web-foot  and  "  shell,"  are  given  in  Table  I. 

The  table  is  arranged  in  a  similar  manner  to  that  used  by 
Bateson  and  Punnett  in  the  description  of  their  expeiiments  with 
Poultry  in  the  second  report  to  the  Evolution  Committee  of  the 
Royal  Society.     The  ordinary  Mendelian  terms  are  used  : — 

D  and  R  being  the  original  dominants  and  recessives ; 
DR  is  the  first  hybrid  generation  or  F.  1 ; 

-rvT> 

— —  the  heterozygote  dominant  in  F.  2 ; 

—  the  homozygote  dominant  in  F.  2  ;  and 
Z 

R 

—  the  extracted  recessive. 

2 
The  same  terms  over  3  apply  to  similar  forms  in  F.  3. 
The  ai^terisk  shows  that  the  bird  is  bred  from  a  DR  x  R  mating^ 
and  not  from  a  DR  x  DR. 
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A  discrepancy  will  be  noticed  between  the  numbers  of  birds 
illustrating  the  foot  character  and  tho«e  which  show  presence  or 
absence  of  "shell"  in  the  same  experiment.  This  is  accounted 
for  by  the  fact  that  it  is  possible  to  recognise  the  w«bbed  or 
noi  mal  foot  on  hatching,  or  even  in  birds  found  dead  in  the  egg- 
shell if  sufficiently  inculated,  whereas  the  presence  or  absence  of 
the  **  shell "  can  only  be  ascertained  when  the  feathering  of  the 
young  biixls  is  fairly  advanced. 

It  was  noticed  that  many  of  the  young  birds  which  were 
webbed  were  extremely  weakly  in  the  nest,  and  several  of  them 
died  at  a  very  early  age.  Of  the  three  extracts!  web-footed  birds 
bre<l  in  Exp.  4  from  the  DR  x  DR  mating,  not  one  was  reared. 
The  extiacted  webbed  birds  whose  purity  wa«  tested  were  all 
bred  from  the  DR  x  R  matings. 

Discussion  of  JiestUts. 

Foot  character. — It  will  be  seen  from  the  foregoing  table  that 
the  feet  of  the  F.  1  generation,  of  which  six  birds  were  bred, 
were  all  normal,  the  web  character  behaving  as  a  recessive.  Two 
pairs  of  F.  1  were  mated,  and  in  experiment  4  the  webbed  foot 
reappeais  in  three  birds  out  of  the  twelve,  this  being  the  exact 
pi-oportion  expected  on  the  Mendelian  hypothesis. 

From  the  other  pair  (Exp.  No.  3),  however,  no  recessives 
appeared,  and  the  mating  was  repeated  in  1904,  as  Exp.  6,  with 
the  same  result.  During  the  two  years  that  these  bii*ds  were  mated 
together  29  eggs  were  laid  and  23  birds  produced,  all  showing  the 
normal  foot  charsicter.  The  absence  of  webbed  bii-ds  in  this 
family  was  quite  contrary'  to  expectition,  for  5  or  6  recessives 
were  to  be  expected.  In  order  to  test  the  matter  further,  in 
1905  the  two  F.  1  birds  in  question  were  mated  to  extracte<l 
recessives,  and,  nswill  be  seen  on  referring  to  experiments  11  and 
12,  webbed  and  normal  offspring  were  then  obtained  in  approxi- 
mately equal  numbers  in  accordance  with  Mendelian  expectations. 

The  absence  of  recessives  in  the  23  birds  in  F.  2,  bred  in 
experiments  3  and  6,  is  very  remarkable.  Whether  it  ai-ose 
from  any  definite  disturbing  cause,  or  was  merely  a  chance 
aberration,  cannot  be  asserted.  The  behaviour  of  the  same  biids 
when  mated  to  pure  R  clearly  proves  that  their  gametic  production 
was  then  normal. 

In  the  matings  of  DR's  both  with  the  original  recessive  web 
and  with  the  extracted  rece.'-sives  the  results  are  simple.  It  will 
be  noticed  that  in  experiments  2,  5,  11,  and  12  fifteen  webbed 
and  fifteen  normal  birds  were  produced,  the  Mendelian  expectation 
of  such  a  mating  being  equality. 

It  being  imposhible  to  ttst  the  purity  of  webs  bred  by  the 
DR  X  DR  matings,  as  the  birds  died  in  the  nest,  the  extracted 
recessives  fix)m  the  DR  x  R  matings  were  used,  and  experiments 
7,  8,  13,  and  14  show  the  results.  Nineteen  birds  were  raised  in 
these  four  experiments,  all  having  the  feet  webbed. 
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Variaiian  in  the  Amount  of  Webbing, 

I  have  stated  that  the  webbed  foot  is  subject  to  considerable 
fluctuation,  both  when  the  character  is  observed  to  occur  in 
normal  strains  and  when  it  appears  as  an  extracted  recessive 
in  these  experiments. 

Table  II.  is  arranged  to  show  the  approximate  stretch  of  the 
web  in  the  case  of  each  bird  recorded  in  the  experiments.  The 
obsei'vations  were  made  by  bending  the  foot  and  noting  to  which 
part  of  each  digit  the  web  was  attached.  In  the  table  D 
stands  for  the  digit,  and  0  for  the  phalanx.  Unless  otherwise 
stated,  it  should  be  understood  that  the  web  is  attached  to  the 
distal  end  of  the  phalanx  in  question  ;  but  if  a  fraction  is  inserted 
after  the  number  of  the  phalanx,  then  the  web  is  attached  half wav 
or  three-quarters  of  the  way  up  that  phalanx.  No  very  accurate 
means  of  measurement  were  applicable,  and  the  estimations 
should  be  taken  as  approximate  only. 

The  experiment  numbei's  refer  to  Table  I. 

Brackets  are  placed  round  the  number  of  a  bird  to  signify  that 
the  bird  died  either  in  the  egg-shell  or  very  soon  after  hatching. 

In  all  37  web  footed  Pigeons  have  been  raised  in  the  experi- 
ments, but  upon  such  small  numbers  discussion  of  the  relationship 
of  the  several  giaduations  is  impossible. 

It  may,  however,  be  noted  that  some  extremely  small  webs 
were  raised  in  experiments  7  and  8,  although  the  birds  were  bred 
from  parents  both  showing  the  web  character  in  a  higher  degree. 
Experiments  13  and  14  have  already  been  discussed. 


II.  The  Shell. 

It  will  be  seen  from  Table  I.  that  this  character  behaves  as  a 
simple  recessive  throughout  the  experiments  with  the  webbed 
strain  (but  v.  infra). 

In  experiments  3,  4,  and  6,  out  of  the  29  birds  bred,  6  show 
the  "  shell "  in  F.  2,  a  sufficiently  close  result. 

The  extracted  recessives  bred  true,  as  shown  in  Exp.  9. 

In  Exp.  10  the  number  of  recessives  (5  :  2)  is  too  high  fcM*  a 
DR  X  R  mating,  which  should  have  given  equality,  but  the  total 
is  very  small. 

Further  Experiments  with  " Shell" 

The  same  Nun  female  which  was  used  in  the  foregoing 
experiments  was  also  matod  to  a  Barb  male. 

There  is  no  need  to  give  here  a  description  of  the  Barb  beyond 
the  statement  that  the  feathers  on  the  head  are  always  smooth 
and  no  crest  or  "  shell "  is  ever  found. 

The  results  of  the  mating  of  Barb  J  and  Nun  $  ai-e  recorded 
in  Table  III. 
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It  will  be  noticed  that  as  a  result  of  the  mating  of  Nun  J 
X  Barb  c^  in  Exp.  a,  a  mixed  generation  was  obtained  as  regards 
"  shell "  in  F.  1.  The  two  birds  in  which  the  "  shell "  was  absent 
were  (S ,  the  two  in  which  it  was  present  were  ?  .  It  was  thus 
impossible  to  test  the  **  shelled  "  birds  by  mating  together,  and 
little  or  no  clue  is  obtained  as  to  their  gametic  constitution  by 
Exp.  /?,  as  the  numbers  are  so  small.  It  may,  however,  be 
recorded  that  both  the  "  shelled  "  females  and  one  of  the  smooth- 
headed  males  were  mated  subsequently  to  smooth-headed  birds 
which  were  crosses  in  F.  1  between  a  Barb  and  a  Fantail.  From 
these  matings : 

Barb  Nun  $  8  (shell)  x  Barb  Fantiiil  d"  gave  8  young. 
Barb  Nun  $  18  (shell)  x  Barb  Fantail  <^  gave  5  young. 
Barb  Nun  <J  54  (no  shell)  x  Barb  Fantail  $  gave  6  young. 

Of  these  19  birds  so  produced,  none  had  "shells." 
In  view  of  these  results,  which  indicate  that  "  shell "  is  a 
recessive  character,  the  appearance  of  "  shells  "  in  the  two  females 
mentioned  above  is  paradoxical.  It  is  likely  that  this  is  some 
failure  of  dominance  and  that  the  birds  were  gametically  DR's. 
A  similar  irregularity  is  recorded  in  the  Report  to  the  Evolution 
Committee  of  the  Royal  Society,  ii.  p.  114,  as  regards  extra  toe 
in  fowls,  which,  though  generally  dominant,  is  sometimes 
recessive. 

It  was  found  inconvenient  to  follow  up  the  experiment  at  the 
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time,  but  in  1903  the  mating  a  was  repeated  in  the  experiment  y, 
in  which  the  identical  birds  used  in  a  were  again  mated  together. 
In  this  experiment  a  uniform  generation  was  obtained.  A  pair 
of  birds  bred  in  this  F.  1  generation  were  mated  together  and  the 
result  is  recorded  in  exp.  i. 

The  total  results  of  the  mating  of  Barb  and  Nun  are : — 

(Exp.  a,  y)  F.  1 :  shell  present  2  ;  shell  absent  10. 
(Exp.  /3,  ^)  F.  2 :  shell  present  3  ;  shell  absent  11. 

I  can  also  mention  here  that  two  birds  which  were  crosses,  in 
the  F.  1  generation,  between  a  Nun  and  a  Fantail,  kindly  sent 
to  me  by  MLss  Thisel ton- Dyer,  showed  no  trace  of  "  shell."  Thewe 
birds  were  not  bred  from. 

The  experiments  here  recorded  form  part  of  a  larger  investi- 
gation into  heredity  in  Pigeons  still  in  progress,  which  has  \)een 
subsidised  by  the  Government  Grant  Committee  of  tlie  Royal 
Society. 

I  am  indebted  to  Mr.  J.  Lewis  Bonhote  for  raising  and  recording 
birds  bred  in  Exp.  14,  also  to  Mr.  R.  J.  El  well  for  raising  birds 
in  Exps.  9  and  12. 

I  have  also  to  thank  Mr.  Bateson,  who  has  most  kindly 
supervised  all  the  experiments. 


8.  On  a  new  Species  of  Worm  of  the  Genus  Pontodrilus  from 
the  Shores  of  the  Red  Sea.  By  Frank  E.  Beddard, 
M.A.,  F.R.S.,  Prosector  to  the  Society. 

[Received  October  5, 1905.] 
(Text  figures  78  &  79.) 

The  specimens  of  Pontodrilus  upon  which  the  following 
description  is  based  were  kindly  placed  in  my  hands  by  Mr.  Cyril 
Crossland,  F.Z.S.  They  were  collected  by  that  gentleman  "  in  clean 
shell  and  coial  sand  on  the  shores  of  an  islet  in  Khor  Dongola, 
on  the  Soudan  coast."  Mr.  Crossland  further  informed  me  that 
the  worms  "  live  about  the  highest  level  at  which  the  sand  is  kept 
wet  by  the  sea.  As  there  is  pi-actically  no  rainfall  the  wator  in 
which  they  live  is  undiluted  by  rain  almost  always.  A  species  of 
Nereis  and  some  Crustacea  share  this  habitat."  There  is  thus  no 
doubt  about  the  purely  marine  suiToundings  of  this  Pontodrilus^ 
which  so  far  agrees  with  the  majority  of  the  species  of  the 
genus. 

The  general  aspect  of  the  worms  was  like  that  of  the  other 
species  of  Pmitodrilus  with  which  I  am  acquainted. 

The  length  of  the  largest  and  fully  mature  example  was  102  mm., 
the  size  being  thus  about  the  avei-age  size  of  the  species  of  this 
genus. 
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The  prostomium  was  frequently  difficult  to  define  accurately, 
owing,  of  course,  to  a  protrusion  of  the  buccal  cavity.  In  three 
specimens,  where  its  character  were  very  plain,  I  observed  two 
conditions.  In  two  individuals  the  prostomium  was  continued 
over  the  first  segment  of  the  body  by  grooves  extending  over  about 
half  that  segment ;  in  the  other  there  was  no  such  extension 
backwards  of  the  prostomium.  As  both  of  these  specimens  were 
immature,  I  have  no  positive  reason  for  asserting  that  they  are 
not  different  species.  But  existing  knowledge  of  this  genus  does 
not  favour  the  supposition  that  two  species  live  in  common  in  one 
limited  area.  I  should  prefer,  therefore,  in  the  meantime  to 
regard  the  character  of  the  prostomium  as  variable  in  this  parti- 
cular. The  prevalent  arrangement  in  the  genus  is  an  epilobic  or 
(as  I  prefer  to  call  it)  epicheilous  prostomium.  But  one  species, 
P,  instdarisj  is  reported  to  have  no  process  of  the  prostomium, 
and  also  a  variety  of  the  type  form  P,  matsftshimensis  *  described 
by  Dr.  Michaelsen.  But  in  this  case  the  variety  does  not  occur 
in  the  same  locality  as  the  type. 

The  setcK,  as  is  usual  or  universal  (?;  in  the  genus,  are  paired,  and 
the  two  setfe  of  the  ventral  pair  clcse/  together  than  those  of  the 
lateral  pair.  On  the  xviiith  segment,  which  bears,  as  in  other 
species,  the  male  pores,  the  most  ventral  seta  of  each  ventral 
couple  is  present,  but  I  did  not  detect  the  more  dorsal  seta  of  the 
couple. 

The  diteUum  in  this  genus  usually  embraces  segments  xiii-xvii. 
In  the  present  species  it  very  distinctly  extends  over  the  xviiith 
and  to  the  very  end  of  that  segment.  This  is  the  first  external 
feature  which  has  led  me  to  distinguish  the  present  species  as  new 
and  undescribed. 

The  genital  papiUw  confirm  by  their  arrangement  this  point  of 
view.  It  is  true  that  I  have  examined  only  one  fully  mature  worm 
and  that  the  papillte  are  known  to  vary  t  among  mature  specimens. 
I  find,  however,  that  in  no  species  already  known  is  there  a  close 
approximation  to  the  conditions  which  obtain  in  the  species  of 
Pontondrilus  which  forms  the  subject  of  the  present  communication 
For  in  the  present  species  the  genital  papillte  are  very  distinctly  paii-ed 
structures,  and  not  single  and  median.  Moreover,  they  lie  in  front 
of  the  male  pores,  and  there  are  no  papillae  following  the  male 
pores  which  are  so  prevalent  in  the  genus  Poniodrilvs,  The  paired 
papillae  lie  between  segments  xiii/xiv  and  xiv/xv.  They  correspond 
in  position  to  the  ventral  setae.  The  anterior  pair  are  decidedly 
larger  than  the  posterior  pair.  These  papillae  are  very  flat  and 
hardly,  if  at  all,  project  beyond  the  adjacent  surface  of  the 
body.  The  appearance  when  seen  thi'ough  a  hand -lens  is  shown 
in  the  figure  (text-fig.  78,  p.  560).  The  centre  of  each  papilla 
is  opaque,  white,  and  either  somewhat  kidney-shaped  (anterior 
papillae)  or  more  rounded  (posterior  papillae).     This  is  surrounded 

*  Michaelsen,  Zool.  Jahrb.  Syst.  Abth.  xii.  p.  220. 

t  E.g.  P.  laccadiventit,  see  Beddnrd  in  'Fauna  of  Maldive  and  Laccadive  Arch.* 
vol.  i.  pt.  4. 
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by  a  clear  ring,  and  this  again  by  a  broader  and  opaque,  white, 
halo. 

The  male  pores  are  very  conspicuous  upon  the  xviiith  segment, 
and,  as  in  other  species  of  Pantodriltts,  the  area  upon  which  they 
open  is  depressed  in  a  sucker-like  fashion.  Each  depression  is 
divided  into  two  by  a  transverse  raised  fold.  The  actual  pore 
seems  to  correspond  in  position  to  the  outer  of  the  ventral  Beta 
couple.  Although  the  external  characters  are  sufficient  to  define 
the  present  as  a  new  species  of  Pontodrilus,  in  the  existing  state 
of  knowledge  of  that  genus  it  may  be  useful  to  give  particulars 
of  certain  internal  organs  which  are  known  to  vary  from  species 
to  species. 


Text-fig.  78. 


Text-fig.  79. 


Text-fig.  78.— Ventral  view  of  Pontodrilus  crosslundiy  sp.  n. 

.  Some  of  the  segments  are  numbered  7,  8,  9,  &c. 

Text-fig.  79.— Ventral  view  of  Pontodrilus  laccadiveiuis  F.  E.  IJ. 

Some  of  the  segments  are  numbered  7,  8,  Ac. 


The  gizzard  is  not  at  all  prominent. 

The  anterior  intersegmental  septa  are  jvs  usual  much  thickened. 
The  last  of  these  thickened  septa  divides  segments  xiii./xiv. ;  but 
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this  septum  is  not  quite  so  strongly  developed  as  those  which  lie 
in  front.  The  last  hearts  lie  in  segment  xiii.  The  7iephridia  are 
obvious  in  segment  xv. 

The  spermcUheco!,  which  open  in  line  with  the  male  pores,  i.  e, 
with  set^^of  Michaelsen*s  scheme*,  have  a  single  diverticulum  of 
about  half  the  length  of  the  pouch  itself.  Their  pores  are  situated 
between  segments  vii./viii.  and  viii./ix. 

Tlie  »jwrmidiiCuJ  ghiiifh^  like  thaseof  some,  but  not  every,  »i>ecia» 
of  the  genus,  jjOissess  a  dkfcinct  duct  separable  from  the  glandular 
and  also  tubulai'  region  by  n  constriction  and  by  Itt;  nrtJCi-^ous 
a pj wanint-e  d i le  to  t he  stro n g  m  uscular  coat.  Tl i e  ^^1  - ^ 1 1 1 1  iLi r  pai  t  is 
fully  *!iK  tinier  its  long  aij  the  muscular  duct.  Tli*>  duct  in  the 
fully  matuje  jk  fiii'VifHl  into  a  lior^eslioe-shnjje.  It  in  of  uniform 
thickiit*^^  tiuiu^boiit,  mid  doei»  not  inci-eaiie  tu  diituif^tor  towanls 
the  ext^Tjial  jfore. 

For  tlie  pui'p*"^'^**'  i>f  f*n  e^.^iur  compiirison  witlj  other  *^p^*ie4J  I 
app€*nd  a  ih'liiiition  of  tliis  new  Poriiodriln^,  which  1  prop^jse  to 
name  aftt^r  Mi%  OnWiiud* 

Pontodrilns  crosslandi,  sp.  i\.    (Text-fig.  78.) 

length  ahmd  J  no  mfti.  PrtMmnimn  rpichtiUnis  (J-J)^  *'*^fl^«s 
pmr^d  rather  dislapi :  diftUiiu*^  n-hl^Hn  thf^a  v  d.  OUUiUum  xiii.- 
xriiL  MaU  }mr*'s  (on  ^vHi.)  and  spt^nuFdhrefd  porm  {vii./miL^ 
riu./ir.)  in  Itnff  if^tth  s*'tti  K  Pajfilhr  i^iirvd  on  int^r^tfi/mrntnl 
areas  xni./xiP..  Wi\/a^.  LaM  thick f*Hf}d  ittf*!rsf'f/wittrd  utpinm 
xiii./jri t\  LaM /iffirUifi .aii.  Sittrntfitherfr  inth  fiittfj^*'  dim'ilc\dnfih 
hu{f  thf*.  length  of  tf*^,  //oiwh.  iS/m'nudif^fd  ijlHtuh  with  distinct 
mnseidar  diicL — Ihih.  Hhore^  of  Khar  Dotigolft*  Iie<l  See*. 

In  view  of  tlie  futtnig  of  the  8iiex  Vnunl  and  the  ullegetl  and 
eotii^efiuetit  mi^rnti^m  c»f  the  Mediterrjiui.'jin  fauna  esif^t wards  and 
of  eiafit4:?rn  additicinsi  U>  the  sjime  f ,  it  Ls  impuHtint  to  note  thfit  the 
species  P&ntmfriitis  crot^slamli  is  by  no  melius  a  variiiotof,  or  mti«t 
nearly  i^lat-ed  to,  the  MediteiTaiiean  P.  Vdlortdis.  It  cornea 
nearest,  nA  I  inn  inclined  t<.i  tliink,  tf>  P.  h/Ci^adir^iiMs  and  P. 
mai^itj^/iiTttejisis  var.  vhathirmitum  by  i^jl^ou  c^f  it>t  autei*Htellian 
papilla*,  unknown  in  other  !«ipeciei;,  Tt  lacks  tlie  impill*^  following 
the  male  jjores,  which  ni-e  u^  gen  em  I  in  PftnUfdrdns. 

To  empha.^ise  the  likeiir.sf^es  and  fllfio  the  differences  between 
P,  crog^hivdi  and  P.  lac^fidivf^isis  1  add  a  figure  of  the  latter 
(t-ext-fig.  79,  p.  560)  for  pur  pases  of  comfmnson.  This  species  hiia 
not  yet  been  figured,  though  itti  essenti*U  characters  fiave  btveu 
deficribod  +, 

»  OljjTOcba'tn,  in  '  Da*  Thierrdth;  10  Lift.  { \^VT^\^\,  IftM)), 
+  E.  A.  Smith  in  V,  L  S.  IsOl,  p,  ;J90, 

X  BcdtiftTtl  irx  '  Thf  FnuiJA  and  G«flgni|)h>^  n%  xW  ViwA/Xwt.  And  Ijiamdive  Arcbipo* 
ligow^'  vol,  iv,  pt.  IV.  p.  37i. 
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9.  On  a  new  Enchytraeid  Worm  {Henlea  lefroyt^  sp.  n.)  from 
India  destructive  to  the  Eo^gs  of  a  Locust  {Acridiam  sp.). 
By  Frank  E.  Beddard,  M.A.,  F.R.S.,  Prosector  to  the 
Society. 

[Received  October  5, 1905.] 

Dr.  S.  F.  Harmer,  F.R.S.,  of  King's  College,  Cambridge,  was 
80  good  as  to  forward  to  me  recently  a  tube  of  small  white  worms 
for  identification  and  study.  These  had  been  sent  to  him  from 
India  by  Mr.  H.  Mtixwell  Lefroy,  Entomologist  to  the  Government 
of  India,  who  discovered  that  they  attacked  and  destroyed  the  eggs 
of  a  locust  belonging  to  the  genus  Acridium  when  the  ground  in 
which  those  eggs  were  deposited  is  moist. 

Dr.  Harmer  directed  my  attention  to  the  fact  that  they  were 
Oligochjetous  worms ;  they  prove  to  be  a  species  of  the  family 
Enchytraeidae,  and  were  in  a  good  state  of  preservation  for 
microscopical  examination.  The  family,  as  is  well  known,  occurs 
in  damp  earth  as  well  as  in  water ;  it  is  not  so  purefy  aquatic  as 
are  some  of  the  familicjs  of  the  "  Microdrili." 

The  species  appears  to  be  new,  and  presents  a  certain  number 
of  characters  which  in  combination  render  its  inclusion  in  any 
already  defined  genus  difiicult.  I  shall,  however,  describe  its 
characters  before  preceding  to  discuss  its  systematic  position. 

The  species  is  small,  3-4  mm.  in  length  and,  as,  already  mentioned, 
white.  The  setce  are  curved  and  of  the  usual  Enchytrseid  form ; 
they  are,  however,  rather  few  in  number  in  each  bundle,  though 
present  upon  all  the  segments  of  the  body,  with  the  exception  of 
the  first  and  apparently  the  twelfth  (in  the  mature  worm  with  a 
clitellum).  The  lateral  bundles  possess  two  setae  apiece,  and  the 
ventral  bundles  three ;  veiy  occasionally  I  observed  three  setae  in 
a  dorsal  bundle.  This  arrangement  extends  from  end  to  end  of 
the  body. 

The  mtmher  of  segments  in  a  large  specimen  is  27. 

I  could  detect  no  dorsal  pores. 

The  clitellum  and  other  external  charactei-s  call  for  no 
remark. 

The  (dinientary  canal  shows  certiiin  characters  which  assist  in 
the  placing  of  the  species.  Peptonephridia  are  present  and  of 
very  small  length,  though  I  am  unable  to  give  any  details  con- 
cerning them.  The  oesophagus  appears  to  pass  without  any  break 
into  the  intestine  ;  I  can  find  no  demarcation  between  these  two 
sections  of  the  gut.  Behind  the  clitellum  the  gut  is  of  course 
much  wider  than  it  is  in  front  of  that  region  of  the  body. 
Furthermore,  I  can  discover  no  ciecji  or  pouches  of  any  description 
appended  to  the  gut.  It  is  a  simple  tube  without  outgrowths. 
The  septal  glands  of  this  species  extend  back  as  far  as  the  sixth 
segment,  in  which  the  last  pair  occur ;  in  front  of  this  pair  and 
in  segments  iv.  and  v.  ai-e  equally  prominent  {)airs  of  septal 
glands. 
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The  dorsal  blood-vessel  msLXxtQcXitQV^n  in  origin  and  does  notseem 
to  be  connecteil  at  its  point  of  origin  with  any  dorsal  diverticulum 
of  the  gut  such  as  exists  in  BuchhoUzia,  It  arises  in  the  xith 
segment.     I  could  see  no  "heart  body." 

The  exact  origin  of  th^  dorsal  vessel  is  rather  difficult  to  locate 
exactly  in  this  very  minute  Eiichytraeid.  I  fix  the  xith  segment 
as  the  point  of  emergence  from  the  intestinal  plexus,  since  the 
vessel  is  very  much  bi*oader  here  than  iu  the  dorsal  region  of  the 
blood -plexus  posteriorly*  and  stands  out  more  from  the  walls  of 
the  gut.  The  vessel  is,  in  fact,  in  this  segment  quite  twice  the 
width  that  it  is  anterioi-ly  to  the  point  in  question.  Commonly, 
for  example  in  Henlea  iiasiUa,  the  dorsal  vessel  is  much  wider  at 
its  emergence  from  the  intestinal  plexus  than  it  is  anteriorly. 

This  is  confirmed  by  an  examination  of  a  series  of  transverse 
sections,  fi-om  which  it  was  evident  that  the  dorsal  vessel  stood 
away  from  the  walls  of  the  intestine  in  the  anterior  part  of  the 
clitellum  ;  it  was  indistinguishable  posteriorly. 

Concerning  the  reproductive  organs,  it  may  be  observed,  in  the 
first  instance,  tliat  the  position  of  the  various  ducts  and  pouches 
is  perfectly  normal.  The  external  orifices  of  the  atiia  are  very 
conspicuous  upon  the  venti-al  surface  of  the  twelfth  segment,  in 
line  or  nearly  so  with  the  ventral  setfe  of  that  segment.  These 
setae  are,  however,  absent,  and  there  are  no  penial  setae  of  any 
kind.  The  testes  and  the  ovai-ies  occupy  their  usual  segments, 
i,  e,  xi.  and  xii.  Concerning  the  exact  form  of  the  sperm-duct 
funnel  I  am  unable  to  give  details ;  but  I  have  identified  them 
and  satisfied  myself  that  they  are  of  the  usual  Enchytrseid 
pattern. 

The  spermathecsB  offer  characters  of  obvious  systematic  use. 
They  open  on  the  one  hand  into  the  (esophagus  in  the  fifth 
segment,  and  on  the  other  by  a  muscular  duct  on  to  the  line  dividing 
segments  iv.  and  v.  I  could  not  find  any  diverticula.  There  are 
but  a  single  pair  of  spermathecae. 

In  the  above  description  I  have  only  been  able  to  dwell  upon 
a  certain  number  of  facts  which  are  of  systematic  importance  in 
the  group.  Of  importance  in  determining  the  genus  are  :  (1)  the 
presence  of  four  bundles  of  curved  seta?  on  all  the  segments  of 
the  boily,  save  the  first  and  the  twelfth ;  (2)  inti-aclitellian  origin 
of  dorsal  vessel ;  (3)  absence  of  any  diverticula  to  (esophagus ; 
(4)  simplicity  of  spermathecae  and  their  communication  with 
oesophagus. 

Of  the  thirteen  genera  allowed  by  Michaelsen  t,  9,  viz.,  Achceta^ 
Micho/elsenn,  Mesetichytrceics,  Chirodfllas,  BttchJiollziay  Enchytrceus, 
StercattLS,  Marionina,  and  LumhriciUtts,  are  excluded  by  thtse 
charactei*s.     Though  I  did  not  find  any  doisjil  pores,  it  is  clear 

•  It  must  be  borne  in  mind  that  Pierantoni  ("  Studii  anatomici  su  MichaeUena 
macrochata  Pieraut./'  Mitth.  Zool.  St.  Neapel,  xvi.  1903,  p.  400)  traces  a  distinct 
dorsal  vessel  iu  the  intestinal  plexus  posteriorly  to  the  re^on  where  the  former  is 
said  to  commence.     But  this  doe^  not  affect  the  point  of  emergence. 

t  01igocha;ta,  in  '  Das  Thierreich  *  (Herlin,  1900). 
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that  the  present  species  cannot  be  safely  referred  to  the  genus 
F^ndericia,  which  is  so  distinctly  characterised  by  the  peculiar 
paired  character  of  its  setse.  There  remains  only  Uerdea  and 
Bryodrilvs,  from  which,  however,  the  species  described  in'  the 
present  paper  differs  in  several  points.  With  genera  described 
more  recently  than  those  included  in  Michaelsen's  comprehensive 
work  just  quoted,  e.  g.  Hydrenchytrceus  *,  I  cannot  identify  this 
semiparasitic  Enchytneid  from  India. 

It  is  true  that  four  species,  viz.,  Martonina  glandtUosa,  Enchy- 
trcevs  minimus,  E,  parvuhia  t,  and  E,  turicensia,  possess,  as  does 
the  species  dealt  with  here,  two  setae  in  each  lateral,  and  three  in 
each  ventral,  bundle  ;  but  I  do  not  regard  those  European  species 
as  identical  with  the  present  Indian  form. 

In  the  meantime  I  place  the  species  in  the  genus  ffenlea,  where 
the  characteristic  glandular  pouches  of  the  gut  are  occasionally 
absent  (e.  g.  Hevlea  dicksoni),  in  default  of  living  material  and 
a  more  exhaustive  examination.  I  propose  to  name  it  after 
Mr.  Lefroy,  who  first  directed  attention  to  the  species. 


10.  On  new  and  rare  British  Mitos  of  the  Family  Orihatidce, 
By  Cecil  Warburton,  M.A.,  F.Z.S.,  and  Nigel  D.  F. 
Pearce,  M.A. 

[Received  November  21, 1906.1 
(Plates  XIX.  &  XX.  i) 

Since  the  publication  of  Mr.  A.  D.  MichaeFs  Monograph  on 
British  Oribatidse  in  1888,  only  a  single  new  species,  so  far  as  we 
are  aware,  has  been  described  from  these  islands.  This  was  a 
Lohmannia  taken  in  Ireland  by  Prof.  Carpenter  and  described  by 
Berlese  in  *Redia,*  vol.  ii.  fasc.  i.  (1904,  Aug.  18),  as  Z.  insignis. 
Curiously  enough  this  mite  was  in  our  hands  while  the  Italian 
arachnologist  was  describing  it,  and  narrowly  escaped  another 
specific  name. 

No  doubt  the  workers  in  this  particular  group  have  been  few, 
but  it  is  a  striking  testimony  to  the  thoroughness  of  Mr.  Michael's 
work  that  so  long  an  interval  should  have  elapsed  without 
substantial  addition  to  the  British  list  of  Oribatidae,  for  the  study 
of  which  his  labours  have  so  admirably  paved  the  way. 

For  two  years  we  have  searched  pretty  thoroughly  the 
neighbourhood  of  Cambridge,  and  especially  of  Orantchester,  and 
have  examined  moss  from  many  other  localities,  and  we  have 
hitherto  met  with  82  of  the  species  described  in  the  Monograph, 
and  the  seven  forms,  new,  we  believe,  to  science,  of  which  the 
diagnoses  are  given  below. 

•  Bretcher,  Rev.  Zool.  Suisse,  ix.  p.  208. 

t  This  worm  is  described  by  Fnend  (Irish  Nat.  xi.  1902,  p.  110),  thongh  no 
sufficiently  to  perroit  of  any  certainty. 
X  For  explanation  of  the  Plates,  see  p.  669. 
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Fam.   ORIBATIDiE. 
Subfam.  ORIBATINiE. 

Oen.  Oribata  Latreille. 
Oribata  purcata,  sp.  nov.     (Plate  XIX.  ^g.  1.) 

Adult.  Length  500  /i.  Colour  dark  brown,  nearly  black. 
Surface  polished.  Lamellae,  bladas  on  edge  with  very  long 
cylindrical  cusps,  the  whole  extremity  of  the  cusp  being  occupied 
by  the  base  of  the  long  lamellar  hair.  Translamella  an  inverted  V. 
Interlamellar  hairs  present. 

Pseudostigmatic  organs  long,  sub-clavate,  directed  forwards  and 
upwards. 

Pteromorphse  small.  Claws  monodactyle.  Genital  and  anal 
orifices  moderately  far  apart,  shaped  like  the  keystone  of  an  arch ; 
the  anal  considerably  the  larger. 

Nymph  and  larva  unknown. 

Two  specimens  found  in  moss  from  Austwick  Bog,  Yorkshire, 
in  May  1904. 

There  is  no  danger  of  confusing  this  very  distinct  species  with 
either  of  the  other  two  known  British  monodactyle  Oribatas, 
0.  fusigera  and  0.  parmeUite.  The  first  is  very  minute,  while  the 
second  has  hairs  on  the  notogaiiter,  and  short  clavate  pseudo- 
stigmatic organs. 

Oribata  omissa,  sp.  nov.     (Plate  XIX.  fig.  2.) 

Adult.  Length  700  /i.  Colour  dark  brown.  Surface  highly 
polished  and  shining.  Body  distinctly  broadest  in  the  middle. 
Lamellie,  blades  on  edge,  with  a  long  sharp- pointed  cusp  standing 
free,  the  lamellar  hairs  springing  from  the  inner  angle  of  the 
cusps.  No  translamella.  Claws  tridactyle.  Not  rare  in  moss,  at 
Cambridge. 

Nymph  and  larva  unknown. 

We  think  it  likely  that  this  species  has  hitherto  been  overlooked 
on  account  of  its  resemblance  to  the  common  and  extremely 
variable  species  0,  lapidaria,  and  in  spite  of  the  different  facies,  due 
chiefly  t^o  it«  ban-el- shaped  body  and  polished  surface  (destitute  of 
a  light  spot),  there  seemed  to  be  few  clear  distinctive  characters. 
The  absence  of  any  trace  of  a  translamella,  and  the  sharp-pointed 
cusps,  are,  however,  good  characteristics.  Though  occurring  in 
the  same  neighbourhood  their  habitat  is  different,  0,  omissa  being 
exclusively  found  in  moss,  nor  have  we  met  with  any  intermediate 
forms. 

Oribata  rubens  C.  L.  Koch. 

This  very  distinct  species  occurred  in  Sphagnum  from  heath-pools 
at  Bournemouth  in  October  1905.  It  is  about  500  ^  in  length, 
chestnut-coloured,  and  with  very  long  l^s.  It  is  now  for  the 
fi i-st  time  recor«le<l  as  British. 
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Subfam. .  SERRARIlNiB. 

Gen.  Serrarius  Michael. 
Serrarius  microcephalus  Nicolet. 

This  interesting  species,  which  Mr.  Michael  in  his  '  British 
Oribatidse'  descril)e8  as  occurring  rarely  at  Epping  Forest,  the 
Land's  End,  and  Bwanage,  was  found  in  abundance  in  the  autumn 
of  1 904  in  the  moss  of  an  osier-bed  at  Grantchester,  Cambridge, 
and  several  specimens  of  the  nymph,  hitherto  unknown,  were 
discovered.  This  is  a  remarkable  creature,  entirely  unlike  the 
imago,  and  hjis  the  habit  of  carrying  on  its  back  the  cast  larvjJ 
and  nymphal  notogastral  skins  (Plate  XIX.  &g.  3).  As  each  of 
these  skins  bears  round  its  edge  eighteen  conspicuous  spines, 
proceeding  from  short  apophyses,  the  fully-grown  nymph  has  a 
remarkably  spiny  appearance.  The  colour  is  pale  yellow  and  the 
surface  finely  punc^te. 

In  1879  Kramer  (in  the  Archiv  f.  Nat.,  Jahrg.  45,  Bd.  i.  p.  16) 
described  a  new  species  of  mite  which  he  named  Gttstatna  sol, 
which,  so  far  as  we  have  been  able  to  ascertain,  only  Oudemans 
has  suspected  of  belonging  to  the  Oribatidie.  He  states  that  it 
is  probably  the  nymph  of  a  Serrarius,  A  glance  at  Kramer's 
figure  at  once  makes  it  perfectly  clear  that  he  w&a  dealing  with  a 
Serrarius  nymph,  and  he  even  gives  a  drawing  of  the  mandible, 
pei-fectly  characteristic  in  shape,  but  lacking  the  sen-ation,  which 
is  always  difficult  to  see.  He  mentions  no  locality,  and  attributes 
to  the  animal  a  size  much  too  large  (1*2  mm.)  for  either  of  the 
known  European  species  of  Serrarius.  Possibly  the  length  given  is 
intended  to  include  the  legs.  In  any  case,  Gusiavia  sol  Kramer 
can  now  be  stated  to  be  a  nymph  of  Serrarius^  as  Oudemans 
suspected. 

Subfam.  Notaspidin^. 

Gen.  Liacauus  Michael. 

Liacarus  bicornis,  sp.  nov.     (Plate  XIX.  fig.  4.) 

Adult.  Length  600  /j.  Colour  red-brown.  Surface  highly 
polished.  Lamellae,  large  blades  on  edge,  near  together  and 
sub-parallel,  but  slightly  converging  anteriorly.  Very  long  free- 
projecting  cusps,  from  the  extremities  of  which  proceed  the  long 
lamellar   haii-s.      Translamella  and  interlamellar   hairs  wanting. 

Pseudostigmatic  organs  long,  filiform,  curved  upwards  and 
slightly  outwards. 

Abdomen  very  globular,  with  rather  prominent  shouldei-s,  and 
with  a  few  longish  haii-s. 

The  coxa  of  the  4th  leg  is  almost  as  long  as  the  femur,  and  is 
produced  anteriorly  in  a  pointed  blade. 

Three  specimens  were  found  in  moss  from  Austwick  in  May 
1904,  and  one  from  moss  from  the  river-bank  near  Ely,  in  July 
1905. 

Nymph  and  larva  unknown. 
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The  appearance  of  the  living  mite  strongly  recalled  Serrarias 
microcophdkLSj  but  its  chelate  mandibles  remove  it  from  that 
genus.  It  also  bears  some  superficial  resemblance  to  Notaspia 
hipiUa. 

Gen.  NoTASPis  Warren. 

NoTASPis  MACULOSA,  sp.  nov.    (Plate  XX.  fig.  1.) 

Ad^U.  Length  520  /i.  Colour  light  brown.  Surface  spotted, 
the  spots  being  in  the  epiostracum  and  easily  rubbed  off.  Cephalo- 
thorax  very  long  and  pointed,  nearly  |  the  length  of  the  abdomen. 
Lamellae,  long  ridges,  arising  near  the  pseudostigmata,  converging 
at  first,  and  then  extending  parallel  for  |  the  length  of  the 
rostrum.  Pseudostigmatic  organs  long  and  slender,  very  coarsely 
pectinated  on  their  anterior  border.  Claws  monodactyle.  Ab- 
domen long  oval,  somewhat  truncated  at  each  end.  Legs  long 
and  slender,  with  globular  joints. 

Nymph  and  larva  unknown. 

Three  specimens  were  taken  in  moss  from  Nine  Wells,  Cambridge^ 
in  May  1905. 

The  nearest  allies  of  this  fine  species  are  among  the  minute 
forms  of  which  N,  spleridena  is  the  type.  Like  them,  it  has  a 
peculiar  habit  of  sht^ing  its  beaded  legs  as  it  runs.  Its  large  size, 
spotted  siu*face,  and  pectinate  pseudostigmatic  organs  render  its 
identification  easy. 

NoTASPis  scuLPTiLis,  sp.  nov.     (Plate  XX.  fig.  2.) 

AduU,  Length  330  /i.  This  mite  has  a  close  general  resemblance 
to  N,  splendenSy  but,  on  careful  examination,  may  easily  be 
distinguished  from  that  species  by  the  peculiar  design  of  the  ridges 
on  the  vertex  and  notogaster.  These  are  best  understood  from 
the  figure,  but  may  be  described  thus : — 

The  lamellae  arise  from  the  pseudostigmata,  converge  sharply, 
and  then  continue  forward  and  parallel.  At  the  eictreme  point  of 
convergence  there  is  a  faint  translamella,  and  from  its  extremities 
ridges  proceed  backwards.  On  the  notogaster  there  is  a  well- 
marked  transverse  ridge  close  to  its  anterior  border ;  the  ends  of 
this  ridge  curve  abruptly  backwards,  approach  slightly,  and  then 
separate  again. 

Pseudostigmatic  organs  long,  rough  and  hairy. 

Nymph  and  larva  unknown. 

Ten  or  twelve  specimens  were  found  in  wet  Sphagnum  sent  by 
Miss  Heath,  of  Crayford,  from  the  Devil's  Punchbowl,  Hindhead, 
in  June  1905. 

This  species  seems  to  be  allied  to  Eremaeus  novtts  Oudemans. 

Subfam.  NoTHRiNiB. 

Gen.  NoTHRUS  C.  L.  Koch. 

NoTHRUS  CRiNirrs,  sp.  nov.     (Plate  XX.  fig.  3.) 

Length  900  /i.  Colour  dark  brown.  Integument  more  fully 
chitinised  than  is  usual  in  this  genus. 
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Claws  monodactyle.  Pseudostigmatic  organs  long  and  fi]i- 
foi*m. 

Nymph  and  larva  unknown. 

This  fine  species  is  closely  allied  to  iT.  targionii  Berlese,  but 
may  be  distinguished  from  it  by  the  vniuih  lo7igerj  wavy,  un- 
pectinated  hairs  on  the  notogaster.  The  apophyses  from  which 
these  hairs  spring  are  very  small,  while  in  iV.  targionii  they  are 
exceedingly  conspicuous. 

A  single  example  was  sent  by  Mr.  W.  Evans,  taken  at  Loch 
Gaily,  Fife,  in  May  1905.  Another  specimen  was  found  by  us  in 
Sphagmim  from  Blairgowrie,  Perthshire,  in  November  1905. 

This  species,  even  more  strongly  than  N,  targionii^  recalls 
Hermannia  bistriata,  and  in  these  three  forms  the  two  genera 
approach  one  another  very  closely. 

NoTHRUS  TECTORUM  Berlese.  (Plate  XX.  fig.  4.)  (Hypocthonius 
tectorum  Berlese,  Acari  Myriapoda  et  Soorpiones  etc.,  fasc.  78, 
no.  8,  1896.) 

This  species,  which  we  at  first  regarded  as  new  to  science  and 
which  may  be  easily  recognised  from  the  figure  (PI.  XX.  fig.  4), 
is  no  doubt  identical  with  the  Hypocthwiius  tectorum  of  Berlese. 
That  arachnologist  has,  we  believe,  been  misled  by  an  apparent 
segmentation  artificially  produced  by  slight  pressure  in  mounting. 
We  have  examined  many  living  specimens,  and  specimens  mounted 
without  pressure,  and  these  present  no  trace  of  segmentation ; 
but  we  find  that  a  transverse  furrow  (varying  slightly  in  position 
and  width)  is  readily  produced  in  the  soft  integument  when  the 
cover-slip  is  allowed  to  press  somewhat  heavily  upon  it.  The 
species  must  therefore  be  removed  to  the  genus  Nothrvs,  to 
which  it  undoubtably  belongs. 

Not  rare  in  moss  from  walls  and  house-it)ofs  at  Grantchester, 
Cambridge. 

NoTHRUs  CRA8SU8,  sp.  nov.     (Plate  XX.  fig.  5.) 

Length  500  /i.  Colour  light  yellow-brown.  Integument  smooUi 
and  very  imperfectly  chitinised.  Claws  tridactyle.  Pseudostigmata 
fairly  lai'ge  but  not  very  projecting.  Pseudostigmatic  organs 
spindle-shaped,  often  directed  backwards,  and  rather  large. 
Genital  and  anal  plates  large  and  close  together. 

An  aquatic  or  amphibious  species  occurring  in  Sj^Mgnum  in 
heath-pools  near  Bournemouth,  in  company  with  N,  glaber  and 
iV.  monodaciyhis. 

Of  the  not  very  well-defined  genus  Nothras  the  five  species 
tectorum,  tardus,  glaber,  monod>a>ctylus,  and  crasstbs  form  a  compact 
group,  agreeing  in  the  rounded  form  of  the  abdomen  and  in  their 
very  slight  degree  of  chitinisation.  Tectorum  and  tardus  are 
terrestrial  species,  while  the  other  three  always  occur  in  or  near 
water,  and  in  glaber  and  monoda4itylu8  the  pseudostigmatic  organs 
are  absent. 
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NoTHRUS  ANAUNIENSI8  Canestrini  &  Fanzago. 

There  haa  always  been  some  uncertainty  with  regard  to  this 
species,  which  very  closely  resembles  iV.  sylveatria.  On  looking 
over  our  British  specimens  of  supposed  aylvestrisy  however,  we 
find  some  which  agree  precisely  with  the  description  of  anauni€7i8i8f 
being  tridactyle  and  having  the  abdomen  rounded  posteriorly,  with 
short  spatulate  hairs  of  about  equal  length. 

This  species  is  therefore  for  the  first  time  recorded  here  as 
British.  The  diagnosis  is  complicated  by  the  fact  that  we  find 
some  specimens  of  undoubted  sylveatria  which  are  didactyle,  but 
in  no  case  have  we  come  across  a  tridactyle  specimen  of  the 
form  characterised  by  the  more  truncated  abdomen  and  filiform 
hairs  of  unequal  length.  The  two  species  are,  no  doubt,  closely 
allied,  but  there  appear  to  us  good  groimds  for  regarding  them  as 
distinct. 

EXPLANATION   OP  THE  PLATES. 

Plate  XIX. 

Fig.  I.  Oribatafureata,  p.  566.    1  a,  pseudostigmatic  organ ;  1  b,  lamella. 

2.  Oribata  omiaaaf  p.  565.    2  a,  psendostigraatic  organ ;  2  5,  lamella ; 

2  c,  tectipediwm  ;  2  d,  femur  of  Ist  leg. 

3.  Serraritu  microcephaUUy  nymph,  p.  666.    3  a,  markingsT  on  noto- 

gaster  more  highly  magnified. 
4i,  Liacarus  bicomia,  p.  566. 

Plate  XX. 

Fig.  1.  Notaspia  maculoaa,  p.  667. 

2.  Notaapia  aculptiliSf  p.  667. 

3.  Nothrua  crinituay  p.  667. 

4.  Nothrua  tectoruMj  p.  668. 
6.  Nothrua  eraaaua,  p.  668. 


11.  On  some  South  Australian  Spiders  of  the  Family 
Lycosidce.    By  H.  R.  Hogg,  M.A.,  F.Z.S. 

[Received  October  17, 1906.] 
(Text-figures  80-89.) 

The  Spiders  described  in  the  present  paper  are  from  the 
Collection  of  the  S.  Australian  Museum,  Adelaide.  I  am  indebted 
for  the  loan  of  them  to  the  kindness  of  its  Director,  Prof.  E.  0. 
Stirling,  F.R.S.  They  were  collected,  however,  chiefly  from  the 
north  side  of  the  River  Murray  in  New  South  Wales. 

This  important  group  of  roving  Spiders  ranges  in  great  numbers 
over  every  part  of  the  known  world,  and  the  main  features  of  the 
type  species,  Z.  tareiUida  Rossi  of  the  type  genus  Lycosa  Latreille, 
are  so  closely  reproduced,  even  to  the  pattern  on  the  back  of  the 
abdomen,  in  the  most  widely  separated  countries  (in  Australia 
with  L,  obscura,  L,  godeffiroyi  h,  Koch,  L,  hasseUii  L.  Koch, 
etc.),  that  all  attempts  to  divide  them  into  subsidiary  genera, 
until  we  reach  a  few  less  numerous  and  quite  outlying  forms, 
have  prove<l  unsatisfactory.     Consequently  many  earlier  genera, 
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such  as  Pirata  Sund.,  Trochosa  C.  Koch,  Aretoaa  C.  Koch, 
Tare^Uvla  0.  Koch,  Potamia  C.  Koch,  d^.,  have  been  abandoned 
by  later  writers. 

M.  Simon  (Hist.  Nat.  des  Araign.  vol.  ii.  pp.  317  et  seqg,,  1898) 
separates  the  main  group  into  those  species  following  Lycosa 
Latreille,  but  further  divides  it  into  a  number  of  sub-types  and 
those  following  Pcvrdoaa  C.  Koch.  The  former  comprises  species 
which  have  the  front  aspect  of  the  cephalothorax  moderately 
sloping  at  the  sides  and  a  lip  longer  than  broad ;  the  latter  those 
with  the  front  aspect  squarer  with  more  perpendicular  sides,  the 
lip  broader  than,  or  at  least  as  broad  as,  long,  and  having  as  a 
subsidiary  character  the  tarsal  joint  of  the  fourth  pair  of  legs 
longer  than  the  patella  cum  tibia  of  the  same. 

Some  years  ago,  following  these  lines,  I  constituted  a  new  genus, 
which  I  called  Venator  (Proc.  Royal  Soc.  Victoria,  vol.  xiii.  pt.  1, 
1900),  for  some  species  with  a  more  extremely  widened  type  of 
frontal  aspect,  but  with  the  lip  clearly  broader  than  long  and  the 
tarsal  joint  of  iv.  not  so  long  as  tibia  cum  patella  iv. 

However,  the  more  specimens  I  examine  the  more  the  only 
tangible  characteristics  show  themselves  to  be  interchanged,  and 
I  look  on  these  two  genera  as  no  more  distinctly  definable  than 
M.  Simon's  above  mentioned  other  varieties  of  Lycosaifoc.cU, 
pp.  346-349). 

M.  Simon  further  makes  a  division  between  those  species  with 
two  teeth  on  the  inner  margin  of  the  falx-sheath  and  those  with 
three. 

The  bulk  of  the  Australian  species  have  three,  but  (in  Horn 
Exped.  part  ii.  p.  349,  1896)  I  described  X.  cowlei  which  had  five 
large  equal-sized  teeth  on  same,  and  no  other  specially  marked 
characteristic  distinguishing  it  from  the  rest  of  the  genus. 

Out  of  about  60  specimens  in  the  present  collection  there  are 
12  species  of  Lycoaa^  of  which  no  fewer  than  9  are  new,  and  one 
new  Dohmedea,     These  I  have  described  below. 

Synopsis  of  Species, 

In  all.  Three  larse  equal  sized-teeth  on  inner  margin  of  falx-sheath.    Front  row 
of  eyes  shorter  than  middle  row. 

a.  Ejes  of  front  row  of  equal  width. 

Under  side  of  abdomen  wholly  black.     Cljrpeus  wider 

than  the  diameter  of  eyes  of  front  row    X.  tatnwniea,  sp.  nor. 

h.  Diameter  of  median  eyes  of  front  row  larger  than  laterals. 
a^,  Clypeus  wider  than  the  diameter  of  the  front  median 
eyes, 
a'.  No  distinguishable  pattern  on  under  side  of  abdomen. 
Abdomen  underneath  pale  yellow-brown.    Tibial 
joint  of  palp  longer  than  patellar.    Cephalo- 
thorax equal  in  length  to  patella  c%m  tibia  iv. .    X.  arenarU^  tp.  no?. 
1A,  A  shield-shaped  or  triangular  field  on  under  side  of 
abdomen. 
a\  A  fawn-coloured  shield  on  a  dark  brown  ground. 

Cephalothorax  shorter  than  patella  cum  tibia  iv.    X.  molyntuxi^  sp.  nov. 
b*.  A  black  shield  on  jellow-brown  ground. 

Median  eyes  of  front  row  hardy  their  diameter 
from  eyes  of  second  row     L,  stirlin^^t,  9p,  uov. 
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6^  Clypeof  not  wider  than  the  diameter  of  the  front 
median  eyes. 
a\  Abdomen  andemeath  wbollF  brown  or  black. 
aK  Black    nudemeatb ;    a  dark   pattern    on   buff 
ground  on  uppir  side.      Median  and  marginal 

stripes  on  cephalothorax  L,  ob$cum  h,  Koch. 

b^.  Brown  underneath. 
a*.  Dull  dingy  brown  underneath,  yellow-brown 
above ;  pale  median  and  margnual  stripes  on 

cepbalothorax L.gilhtrta,  sp.  nov. 

6^  Bright  chocolate-brown  underneath,  with  large 
buff  spot  on  upper  side  at  base.  Legs  brown 
from  base  to  middle  of  patella,  remainder 

buff X.  hieolor,  sp.  nov. 

b*.  A  triangular  shield  pattern  underneath  abdomen  on 
creamy-vellow  gpronnd. 
a?.  No  pale  median  or  marginal  stripes  on  cephalo- 
thorax, 
a*.  Shield  brown. 
a^.  Shield    long    and    narrow,    pale  chestnut. 

Cly pens  as  broad  as  front  median  eyes  X.  ca«teiMa,  sp.  nov. 

6'.  Shield  broad  ovaL  dark  brown  edged  with 
yellow  stripes.    Clypeus  three-fourths  the 

diameter  of  front  median  eyes X.  errant,  sp.  nov. 

b».  Shield  bkck. 
a*^.  Shield  reaching  only  about  halfway  to  spin- 
nerets.   Eyes  of  second  row  less  than  half 

their  diameter  apart L,JaUt?  L.K. 

6*^  Shield  reaching  nearly  to  spinnerets.    Eyes 
of  second  row  four- fifths  of  their  diameter 

apart    L,phyllitfUp,  nov. 

&7.  Pale  median  and  marginal  stripes  on  cepbalo- 
thorax. 
A  dark  brown  nearly  black  shield  halfway  to 
spinnerets.    Clypeus  only  slightly  narrower 
than  front  median  eyes L,elara?L.K, 


Lycosa  TA8MANICA,  sp.  nov.     (Text-fig.  80,  p.  572.) 

Cepbalothorax  dark  brown,  vdth  narrow  paler  marginal  and 
side  stripes  and  only  faint  median  stripe.  The  mandibles  are 
black-brown,  with  yellow-brown  hair  on  upper  and  outer  portions. 
Lip,  maxillae,  sternum,  and  cox®  black-brown,  with  dark  brown 
hair.  The  upper  side  of  the  abdomen  has  a  dark  brown  beU-shaped 
pattern  at  the  base  marked  out  with  yellow-brown  streaks  on 
chocolate-brown  ground.  The  posterior  half  is  dark  brown,  with 
faint  traces  of  paler  transverse  stripes.  There  is  a  rather  pale 
stripe  down  each  side  separating  the  back  colour  from  the  wholly 
black-brown  field  on  the  under  side.  The  legs  and  palpi  are 
chocolat-e-brown  all  over,  except  the  under  side  of  the  femora 
which  are  paler  yellowish  grey. 

The  cephalothorax  is  of  the  broad  frontal  type,  being  three-fifths 
of  its  greatest  breadth  at  the  base  of  the  mandibles,  and  one- fourth 
of  the  same  only  in  height  from  the  mandibles  to  the  level  of  the 
rear  row  of  eyes. 

The  front  row  of  ei/es  appears  slightly  procurved,  the  side  eyes 
being  as  broad  as  the  meclian  eyes,  but  oval.  The  latter  are  half 
their  diameters  apart  and  rather  less  from  the  side  eyes.  The 
clypeus  is  wider  than  the  median  eyes.     The  latter  are  their 
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diameter  from  those  of  the  second  row,  one  of  which,  in  this 
specimen,  is  abnormally  small.  They  are  yellow  on  wide  black 
rings,  and  apparently  two-thirds  of  their  normal  diameter  apart, 
and  one-eighth  of  their  length  wider  than  the  front  ix)w. 

The  mandibles  are  as  long  as  the  fi'ont  of  the  cephalothorax, 
and  half  their  length  in  breadth. 

There  are  three  large  teeth  on  the  inner  margin  of  the  falx- 
sheath  and  one  large  tooth  between  two  smaller  at  irregular 
intervals  on  the  outer. 

Text-fig.  80. 


Ljfcota  tasmanica. 
a,  epig^e ;  6,  eyes  from  front  •. 

The  lip  and  maxilke  ai'e  covered  with  rough  upstanding  bristly 
hair.  The  former  is  broader  than  long,  slightly  incurved  in  front 
and  less  than  one-half  the  length  of  the  maxillae.  The  sternum  is 
a  broad  oval ;  the  hair  on  this  and  the  coxce  thick,  but  shorter  and 
less  erect. 

The  palpi  are  longer  than  the  cephalothorax,  and  the  legs  have 
two  spines  above  on  tibije  iii.  and  iv.,  none  on  tibiae  i.  and  ii. 

The  hair  on  the  abdomen  is  coarse  and  thickly  laid.  The 
epigyne  is  arched  but  broader  than  long,  the  median  ridge  being 
a  broad  flat  plate  falling  from  above. 

*  The  measurements  given  for  the  eyes  are,  in  all  cases,  in  tenths  of  a  millimetre. 
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Measurements  in  raiUivietres. 


Long.  Broad. 

6  in  front. 
10 

Abdomen  llj  9 

Mandibles 6 


Cephalothorax  ...         13  ] 


Trochanter      Patella   Metatarsus 
Coxa.    &>  femur.        &,  tibia.    &,  tarsus. 

Legs  1.  5  11  Hi  11       =  38i 

2.  ^  10^  11  10^=  36^ 

3.  4|  10  9  10       =  33| 

4.  5  12  12^  14       =  43J 
Palpi 2|           6  5  4       =  17| 

One  female  sent  by  Mr.  Dove  from  Table  Cape,  Tasmania. 

It  may  be  worth  noting  that  this  Tasmanian  species  conforms  to 
the  type  of  three  species  of  my  Venator  class  from  Macedon, 
40  miles  north  of  Port  Phillip  Bay,  Victoria.  It  was  at  Macedon 
that  I  discovered  a  species  of  Peripaius  new  to  Victoria,  which 
subsequently  turned  out  to  be  the  normal  Tasmanian  species. 

Lycosa  PHYLLIS,  sp.  u.     (Toxt-fig.  81,  p.  574.) 

Cephalothorax  dark  brown,  with  chestnut-brown  downlying 
hair.  No  distinctly  marked  me<lian  or  marginal  stripes,  but  the 
hair  is  rather  thicker  there.  The  side  streaks  nearly  bai^, 
showing  the  under  surface. 

Mandibles  black-brown,  covered  all  over  with  thick  matted 
bufif-ooloured  hair. 

Lip,  maxillse,  sternum,  and  coxse  dark  reddish- brown  with 
brown  hairs,  the  sternum  thickly  matted. 

The  abdomen  on  the  upper  side  has  a  dark  brown  hair-pattern 
of  usual  type  on  paler  ground.  Angular  transverse  stripes,  six  or 
seven  in  number,  with  pale  spots  at  each  end.  The  sides  pale 
yellow-brown ;  on  the  under  side  a  broad  shield-shape  black-brown 
field  extends  from  the  genital  fovea  nearly  to  the  spinnerets, 
where  the  buff  ground  of  the  sides  comes  across.  Anteriorly  of 
the  genital  fovea  clearly  paler  than  the  field,  but  still  dark  brown. 
Spinnerets  dark  brown. 

The  legs  and  palpi  are  of  a  medium  yellow-brown ;  the  under 
side  of  the  femora  more  red-brown. 

The  cephalic  fovea  is  short  and  shallow. 

The  eyes  of  the  front  row  are  one- half  the  diameter  of  the 
median  apart,  and  the  same  distance  from  the  margin  of  the 
clypeus  and  those  of  the  second  row.  The  laterals  are  three- 
fourths  the  diameter  of  the  median ;  whole  row  slightly  prociu-ved. 

The  eyes  of  the  second  row  are  distant  from  one  another  four- 
fifths  of  their  diameter,  which  is  2^  times  that  of  the  front  median. 

The  mandibles  are  longer  than  the  front  patella.      There  are 
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three  large  teeth  on  the  inner  edge  of  the  falx-sheath,  and  a  thick 
fringe  on  the  outer,  which  hides  the  teeth  if  any. 

The  Up  is  broader  than  long,  slightly  hollowed  and  bevelled  in 
front,  constricted  at  base,  and  reaches  to  less  than  half  the  height 
of  the  maxillfe  through  beginning  below  them. 

The  epigyne  is  longer  than  broad  and  narrowest  anteriorly. 

There  are  two  spines  above  on  tibiae  iii.  and  iv.,  none  on 
tibiae  i.  and  ii. 

The  metatarsus  of  the  fourth  pair  of  legs  is  shorter  than  the 
patella  cum  tibia  of  same. 

Text-6g.  81. 


Li^cosa  phyHis. 
a,  eyes  from  front ;  6,  epigyne ;  c,  upper,  and  rf,  lower  sides  of  abdomen. 

MeasitremetUs  in  millimetres. 


Long. 

Cephalothoitix  ...  11 
r  * 

Abdomen  12  7 

Mandibles 4i 

Coxa.  Tr.  &,  fcm. 

Legs  1.       3i  ^ 

2.       3  8| 

8.       3  8 

4.       3^  10 

Palpi 2  ^ 


Broad. 
I  5  in  front. 

17 


Pat.  & 
tib. 

9 

H 

8 
10 


Metat. 
A  tars. 

H    •• 

81         : 

9 
13       = 

3       « 


30i 
28| 
28 
36| 

13i 
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Two  females  from  the  Gilbert  River,  Riverina,  sent  by 
Mr.  A.  Moiyneux.  One  female  from  Kangaroo  Island  (A.  Zietz), 
paler  and  rather  smaller. 

Lycosa  molyneuxi,  sp.  nov.     (Text-fig.  82.) 

The  eephalothorax  is  red-brown,  with  pale  to  darker  yellow- 
brown  downlying  hair  inteimixed  with  dark  brown  upstanding 
hair ;  a  paler  marginal  and  median  stripe  with  side-streaks  the 
same. 

Text-fig.  82. 


Ijjfeom  molytieuxi. 
a,  eyes  from  front ;  6,  epigj-ne. 


The  mandibles  are  black-brown,  with  yellow-broMna  hair  except 
on  the  lower  inner  edges  of  the  falx,  which  are  bare.  The  lip, 
maxillae,  sternum,  and  coxie  are  reddish-brown  with  yellow-brown 
hair.  The  legs  and  palpi  yellow-brown  ;  the  under  side  of  the 
femoral  joints  much  paler  than  above. 

The  abdomen  is  yellow-brown  above,  with  a  small  darker  patch 
at  the  base  and  two  pairs  of  darker  spots  near  the  middle.  The 
sides  are  pale.  The  under  side  of  the  abdomen  is  a  bright  rich 
brown  anteriorly,  with  two  broad  stripes  of  the  same  curving 
inwards  and  joining  in  front  of  the  spinnerets,  which  are  of  the 
same  colour.  The  space  enclosed  from  the  genital  fovea  to  the 
point  of  juncture  is  of  a  pale  buflT. 

The  cephalothorctx  is  rather  narrow  in  front  and  shorter  than 
patella  cum  tibia  iv. 
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The  eyes  of  the  front  row  are  clearly  procurved.  The  ade 
eyes  not  qtdte  |  the  diameter  of  the  median,  having  their  centres 
on  a  level  with  the  lower  part  of  the  latter.  The  median  pair 
are  half  their  diameter  apart,  the  same  distance  from  the  eyes  of 
the  second  row  and  slightly  less  from  their  own  lat^*als.  The 
clypeus  is  broad,  the  distance  to  the  root  of  the  mandibles  being 
twice  the  diameter  of  the  front  median,  but  a  transverse  edge 
marking  runs  across  at  more  than  half  the  distance  away  from 
the  eyes  ;  the  whole  distance  is  of  the  same  colour  and  covered 
with  hair. 

The  eyes  of  the  second  row  are  rather  more  than  half  their 
diameter  apart,  their  total  width  being  1^  of  that  of  the  front 
row.  Those  of  the  third  row  are  three  times  their  diameter  apart 
and  I  the  diameter  of  those  of  the  second  row. 

The  mandibles  are  \  longer  than  the  front  patellae,  are  thickly 
covered  with  downlying  matted  hair,  interspersed  with  upstanding 
bristles  ;  on  the  inner  edge  (rf  the  falx-sheath  are  three  equally 
large  teeth,  and  on  the  outer  edge  one  similar  sized  large  tooth 
between  two  smaller  ones. 

The  lip  is  straight  across  the  front,  but  the  edge  slightly 
hollowed  and  bevelled  forward ;  it  widens  towards  the  base,  where 
it  narrows  somewhat  suddenly.  It  is  clearly  less  than  half  the 
length  of  the  maxillae,  which  are  broadest  |  of  the  distance  from 
the  base ;  rounded  in  front  and  on  the  outside,  and  narrowed 
considerably  at  the  basal  end. 

The  stemttm  is  broadly  ovate,  almost  pointed  at  the  base,  thickly 
covered  with  short  coarse  hair. 

The  abdomen  is  a  long  oval,  thickly  covered  with  short  fine 
downlying  hair. 

The  spinnerets  are  rather  prominent,  covered  with  thick 
coarse  hair. 

The  epigyne  is  only  slightly  longer  than  broad  and  not  much 
narrower  anteriorly  than  at  its  base ;  the  median  longitudinal 
ridge  broadens  out  considerably  from  the  basal  to  the  anterior  end. 
The  legs  are  moderately  long  and  stout,  thickly  covered  with  short 
downlying  hair  and  upstanding  bristles.  There  are  two  median 
spines  on  the  upper  sides  of  tibiae  iii.  and  iv.,  none  on  the  same  of 
tibiae  i.  and  ii. 

The  palpi  are  clearly  longer  than  the  cephalothorax. 
In  colouring,  pattern,  and  size,  this  spider  is  very  like  L,  letvck- 
artii  Tlior.  from  Peak  Downs,  Queensland,  as  described  by  L.  Koch, 
but  differs  in  having  the  pattern  of  the  under  side  of  the  abdomen 
bright  brown  instead  of  black-brown.  The  clypeus  is  much  wider, 
instead  of  slightly  only,  than  the  front  median  eyes,  which  are 
rather  wider  apart  than  they  are  from  the  side  eyes  instead  of 
equidistant.  The  palpi  are  longer  instead  of  shorter  than  the 
cephalothorax,  and  the  lip  less  instead  of  more  than  half  the 
length  of  the  maxillae.  The  epigynal  ridge  of  leuckartii  is  drawn 
by  L.  Koch  widest  in  the  middle,  while  here  it  certainly  widens 
from  the  middle  anteriorly. 
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Measurements  in  miUimeires. 
Long.  Broad. 

Cephalothorax  ...         10  |  Ji  m  front. 

Abdomen  16^         11 

Mandibles 5 

Pat.  &        Metat. 
Coxa.    Tr.  k  fem.        tib.         A  tarj*. 

Legs  1.  4i  9^  10^  ^  =  34 

2.  4  9  94  9^  =  32 

3.  4  Si  8|  9|  =  30^ 

4.  4i  9|  11  14  =  39 
Palpi 2  5               4^  3  =  14| 

One  female  sent  by  Mr.  A.  Molyneux  from  the  Gilbert  River, 
Riverina,  and  I  have  named  it  after  the  sendei*. 

Lycosa  castanea,  sp.  nov.     (Text-fig.  83.) 

Female.  Cephalothorax  and  mandibles  pale  yellow- brown,  with 
pale  yellowish -grey  hair,  without  distinct  margmal,  median,  or  side 

Text-fig.  83. 


Lyeosa  eastanea. 
o,  epigyne;  5,  ej'es  from  front. 


stripes.      Lip,  maxillre,  and   coxae  bnght   yellow -brown.       The 
abdomen  above  bright  chestnut-brown  ground  with  pale  creamy- 
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yellow  transverse  stripes  ;  underneath,  a  chestnut  triangular 
shield,  broadest  at  base  and  narrowing  to  spinnerets,  which  lie  at 
its  apex  ;  sides  pale  creamy-yellow. 

L^  and  palpi  bright  chestnut  all  over,  except  the  under  side 
of  the  femora,  which  are  of  a  pale  cream-colour. 

The  cephcdothorax  is  rather  broad,  being  four-fifths  of  its 
length  at  its  greatest  breadth,  and  in  front  one-half  of  its  length. 
The  mandibles  are  also  half  the  length  of  the  cephalothorax  and 
proportionately  stout.  There  are  three  large  teeth  of  equal  size 
on  the  inner  edge  of  the  falx-sheath,  and  one  as  large  between 
two  small  on  the  outer  edge. 

The  front  row  of  eyes  is  straight,  the  median  being  1^  times  as 
far  apart  as  they  are  from  the  laterals.  Their  diameters  are  in 
the  same  proportion. 

The  dypeus  is  as  broad  as  the  front  middle  eyes ;  the  latter  are 
half  their  diameter  from  those  of  the  second  row,  which  are 
slightly  less  than  their  diameter  apart  and  twice  that  of  the  front 
median. 

The  lip  is  broader  than  long,  straight  in  front,  and  less  than 
half  the  length  of  the  maxillae. 

The  (tbdomen  m  a  broad  oval,  thickly  covered  above  and  below 
with  short  smooth  downlying  hair. 

The  epigyne  is  of  a  trapezoidal  outline,  broader  than  long,  with 
the  broadest  part  anteriorly,  where  also  the  middle  ridge  is  very 
broad,  tapering  to  where  it  springs  from  a  base  of  the  usual  type. 

The  legs  are  long  and  powerful;  and  the  palpi  (from  the 
trochanter)  longer  than  the  cephalothorax. 

There  is  one  spine  above  on  tibia  i.,  two  on  tibiie  ii.,  iii.,  and  iv. 


Me€i8urenients  in  millimetres. 

Long.  Broad. 

Cephalothorax  ...         12  j  g ,       ^"  ' 

Abdomen  13  10 

Mandibles 6 

Pftt.  A       MeUt. 
Coxa.    Tr.  A  tern,        tib.  A  tars. 

Legs  1.  5  12  12i  12  =  41^ 

2.  ^  11  lU  12  =  39 

3.  4|  10  10|  12  =  37 

4.  5  12  12J  16  =  45i 
Palpi 2i  5  5.1           3i  =  16| 

In  measurements  and  pattern  of  epigyne  and  other  points 
this  species  differs  but  slightly  from  L,  erranSy  sp.  nov.  The 
coloration  of  the  latter  is,  however,  much  darker.  Its  large 
second  row  eyes  are  only  ^  of  their  diameter  apart,  and  the 
median  ridge  of  the  epigyne  in  the  female  is  broader  anteriorly, 
and  the  base  of  same  reaches  to  ^  of  the  length.     The  clypeus 
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also  is  not  so  wide  as  the  front  median  eyes,  instead  of  equal.  It 
has  no  spines  on  tibia  i.  or  ii.  above,  and  lip  only  as  broad  as  long 
instead  of  broader. 

One  female  (without  locality)  sent  from  Adelaide,  S.A. 

Lycosa  srrans,  sp.  nov.     (Text-fig.  84.) 

The  cephalothorax  is  red-brown,  with  yellow-brown  downlying 
hair ;  mandibles  black-brown,  with  rather  brighter  coloured  hair. 
Lip,  mazillaB,  sternum,  and  coxse  dark  chocolate-brown.  The 
abdomen  above  dark  brown,  rather  thick  coarse  hair,  with  four 
pale  spots  at  the  base  and  transverse  stripes  of  bright  pale  buff 
from  middle  to  posterior  end ;  on  the  underside  a  broad  dark  brown 
field  reaching  from  base  nearly  to  the  spinnerets ;  the  sides  light 
yellow-brown. 

Text-fig.  84. 


Jjyeota  trrans. 
a,  eyes  from  front ;  h,  epigyne. 

The  legs  are  yellowish-brown,  the  patellse  and  tibiae  darkest, 
and  the  underside  of  the  femora  almost  silver-grey. 

The  cephaloihorax  is  broad,  being  four-fifths  its  length  in  the 
broadest  part  and  two-fifths  in  front,  and  not  so  long  as  patella 
cwm  tibia  iv. 
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The  eyes  of  the  front  row  are  in  a  straight  line,  the  laterals  half 
their  diameter  from  the  median,  which  are  1 1  that  distance  apart, 
their  diameter  being  rather  more  than  twice  the  same.  The 
cl ypeus  is  less  than  their  diameter  by  one-third.  They  are  half  their 
diameter  from  the  eyes  of  the  second  row,  whose  diameter  is  twice 
that  of  the  front  median,  and  this  is  1^  times  their  distance  apart. 

The  mandibles  are  long  and  stout.  There  are  three  large  teeth 
on  inner  margin  of  falx -sheath,  one  large  between  two  small  on 
the  outer. 

The  lip  is  as  broad  as  long,  straight  in  front,  and  less  than  half 
as  long  a.s  the  maxillae. 

The  abdomen  is  a  broad  oval.  In  the  female  the  epigyne  is 
of  a  trapezoidal  outline,  broadest  anteriorly,  where  it  is  broader 
than  its  length.  The  base  of  the  median  ridge  reaches  ^  of 
the  whole  length,  and  is  narrowest  in  the  middle,  the  ridge  being 
broader  anteriorly  than  the  base. 

The  legs  are  long  and  stout.  There  are  no  spines  above  on 
tibiie  i.  and  ii. ;  two  each  on  tibiae  iii.  and  iv.  The  palpi  (from 
trochanter)  ai^e  longer  than  the  cephalothoi*ax. 

Measurements  in  millimetres. 


Long.  Broad. 

f    5  in  front. 
110 


Cephalothomx  ...  13 

Abdomen  10= 

Mandibles 6 

Coxa. 
Legs   1.        4:' 


Palpi 21  ^  5|  4|     =        \^ 

One  female,  without  locality  or  collector. 

Lycosa  bicolor,  sp.  nov.     (Text-fig.  85.) 

Cephalothorax  bright  yellow- brown  (buflf)  all  over,  no  side  or 
median  streaks.  Mandibles,  with  hair  of  the  same  buff  colour, 
dark  brown  underneath :  fangs  dark  red-brown.  Lip  and  maxillae 
dark  olive- brown  with  dark  brown  hair.  Coxae  dark  olive- brown. 
Sternum  black-brown.  Abdomen  rich  chocolate-brown  on  upper 
and  under  sides,  with  a  bright  buff  field  on  upper  side  anteriorly, 
i*eaching  to  the  middle  of  the  back  where  it  ends  in  a  point.  It 
is  half  ^&  broad  as  long  in  the  female,  but  in  the  male,  which  is 
young,  a  narrow  stripe  only. 

Legs  deep  chocolate- brown  from  coxae  to  near  the  anterior  end 
of  the  patella,  which  is  buff.     Tibia,  tai-siis,  and  metatarsus  buff 
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on  both  upper  and  under  sides.  Palpi :  femur  dark  brown,  other 
joints  buff. 

The  cephalothcrav  is  square  in  front,  the  grejitest  breadth  two- 
thirds  its  length,  covered  with  thickly  matted  coarse  hair.  The 
front  row  of  eyes  is  prociu^ed,  median  pair  larger  than  laterals. 
Clypeiis  rather  narrower  than  front  median,  which  are  only  half 
that  distance  from  the  second  row  eyes. 

The  two  middle  row  eyes  are  more  than  2^  times  the  diameter 
of  the  front  median  and  §  of  their  diameter  apart.  The  eyes  of 
the  third  row  are  3  times  their  diameter  apart,  and  half  that 
distance  from  the  eyes  of  the  second  row. 

There  are  three  large  teeth  on  the  under  side  of  the  falx -sheath, 
one  large  between  two  smaller  on  upper  side  of  same. 

Text-fig.  85. 


Lycota  hicolor. 
<i,  eyes  from  front ;  6,  epijryue. 


The  lip  is  slightly  broader  than  long  and  less  than  one-half  the 
length  of  the  maxilla. 

The  oval  sternum  is  three-fourths  as  broad  as  long. 

There  are  no  spines  above  on  tibife  i.  and  ii.  of  female.  One 
short  one  in  male.  On  tibite  iii.  and  iv.  above  there  are  two  in 
both  male  and  female. 

In  the  female  the  outline  of  the  epigyiie  is  oblong,  rounded  at 
the  comers,  one  and  a  half  times  wider  than  long.  The  median 
ridge  is  narrowest  in  the  middle,  widening  out  at  each  end. 

The  p\lps  of  the  male  specimen  wanted  a  moult  of  development. 
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The  measurements  of  the  female    (in    millimetres)    are    as 
follows : — 

Long.  Broad. 

Oephalothomx  ...         12  { gj^  ^"'''*- 

Abdomen  12^  9 

Mandibles 6  longer  than  pat.  i. 

Pat.  &  Meut. 

Coxa.  Tr.  &fam.  tib.  A  tan. 

Legs  1.       ^  10  10  10  =  34| 

2.  4  9^  9|  9^  =  32| 

3.  4  9|  9  9|  =  32 

4.  4^  10  11  13|  =  39 
Palpi 2|  5  5  3|  =  16 

One  male  (undeveloped). 

Two  females.     The  locality  is  not  given. 

Lygosa  oilbebta,  sp.  nov.    (Text-fig.  86.) 

Oephalothorax  brown  with  yellow-grey  hair;   a  paler  yellow- 

Text-fig.  86. 


Lyeosa  gilherta, 
Ot  eyes  firom  front ;  6,  epigyne. 


grey  median,  marginal,  and  four  side-streaks  on  each  side,  the 
latter  backed  by  darker  brown.   Mandibles  black-brown  with  thick 
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yellow  (lecuinbeiit  hair  and  long  erect  brown  bristles.  Lip, 
maxillfe,  and  sternum  dark  red-brown,  with  dark  yellow-brown 
hair.     Coxa?  with  rather  browner  hair. 

The  abdomen  above  is  yellow  or  grey-brown,  almost  orange  on 
the  sides  in  some  specimens,  in  others  paler  yellow-brown.  The 
whole  of  the  under  side  from  ba.se  to  spinnerets  of  a  dull  dingy 
brown,  about  the  same  colour  as  the  coxa*.  Legs  and  palpi  red- 
bi*own,  with  pale  yellow-grey  hair  somewhat  darker  underneath. 

The  cephnhthornx  is  as  long  a^s  patella  cum  tibia  iv. ;  as  broad 
as  femur  i.  It  is  slightly  wider  in  front  than  one-half  the  greatest 
breadth. 

There  are  three  large  teeth  of  equal  size  on  the  lower  edge  of 
the  falx-shejith,  and  one  large  tooth  between  two  small  teeth,  the 
lower  of  which  is  a  little  distance  off,  on  the  upper  side. 

The  front  row  of  ei/es  is  stniight  along  the  lower  edge,  the 
larger  meilian  being  1  j  times  the  diameter  of  the  laterals ;  they  are 
one-half  the  diameter  of  the  larger  apart.  The  clypeus  is  as  broad 
as  the  meilian  front  eyes,  and  they  are  the  s>une  clistance  from  the 
pair  of  the  sec*ond  row.  The  latter  are  ^  of  their  dLimeter  apart, 
and  the  row  is  one-third  longer  than  the  front  row. 

Tlie  Up  is  broader  than  long,  and  barely  half  ivs  long  as  the 
maxillte. 

Thei*e  are  two  spines  above  on  tibite  iii.  and  iv.,  none  on  i. 
and  ii. 

There  are  five  females  from  the  Gill)eit  River,  Riverina,  all 
fully  developed.  Two  large  and  three  smaller  vary  considerably 
in  size,  but  I  can  discover  no  structural  differences  l)etween 
them. 

The  epigj'ne  is  of  a  horseshoe-shape,  slightly  broader  than  long. 
The  median  ridge  broad  at  the  Irase,  and  tjipers  to  a  narrow  ridge 
anteriorly. 

Meastttements  in  milli metres 
(of  a  large  and  small  specimen  respectively). 
Long.  Broad. 

Cephalothonix  ...  14  i  in^ 

Alxlomen  17^  13 

Mandibles 6| 

Pat.  &       Metat. 
Coxa.    Tr.  &  fern.        lib.  A  tars. 

Legs  1.  6  12  13  12  =  43 

2.  5  11^  12  12  =  40i 

3.  5  11  11  12  «  39^ 

4.  6  14  14  17  s  51 
Palpi 2|           6^  5  4  -  17| 

Long.  Broad. 

Cephalothomx  ...  11  j  ji 

Abdomen  13  9 

Mandibles 4| 
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Pat.& 

MeUt. 

Coxa. 

Tr.  &  fern. 

tib. 

A  tars. 

1. 

4 
34 

H 

9 

8| 

10 
9 

9 
9 

I 

32 

2. 

30 

3. 

8 

8 

94 

= 

29 

4. 

4 

10 

10 

14 

= 

38 
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Lycosa  STIRLING^,  sp.  nov.     (Text-fig.  87.) 

Female,  Cephalothorax  brown,  with  paler  median,  side,  and 
marginal  stripes.  Mandibles  black-brown,  with  red-brown  hair. 
Lip,  maxiUie,  and  sternum  red-brown,  with  dark  red-brown  hair. 
Coxee  dark  red-brown,  with  paler  yellow-brown  hair  at  anterior 
ends. 

The  abdomen  above  is  black- brown,  with  dark  red-brown  hair 
and  with  just  a  faint  pattern.  Underneath  bi-ight  red-brown, 
with  black  shield  broadest  at  the  genital  fold  and  tapering  to  the 
spinnerets. 

Legs  and  palpi  yellow-brown  all  over,  lighter  on  the  under  iddes. 

In  the  nicUe  the  stripes  on  the  cephalothorax  are  more  silvery, 
and  the  hair  on  the  coxae  and  legs  generally  paler  yellow-brown. 

The  cephalothorax  is  of  the  high  narrow  type,  the  clypeus 
being  more  than  twice  as  wide  as  the  fi*ont  median  eyes. 

The  front  row  of  et/es  is  slightly  pi'ocurved,  the  median  eyes 
slightly  less  than  their  diameter  apart  and  the  same  distance  from 
those  of  the  second  row.  The  laterals  have  theii*  diameter  slightly 
smaller  than  that  of  the  median,  and  ai*e  |  of  it  from  the  median. 

The  eyes  of  the  second  low  are  twice  the  diameter  of  the  front 
median  apai-t,  and  their  diameter  slightly  more. 

The  eyes  of  the  third  ix)w  are  four  times  their  diameter  apart. 

In  the  male  the  front  row  of  eyes  is  rather  more  procurveil  than 
in  the  female,  and  the  eyes  of  the  second  row  just  their  diameter 
apaH. 

The  viaiulibles  ai*e  longer  than  the  width  of  the  cephalothorax 
in  front.  They  have  three  large  ecjual  teeth  on  the  lower  edge  of 
the  falx-sheath  and  one  large  l)etween  two  small  on  the  upper 
edge. 

The  lip  is  as  broad  as  long  and  less  than  half  the  height  of  the 
maxillce. 

The  sternum  is  of  a  bi-oad  shield-shape,  thickly  covered  with 
coarse  flatly  placed  bail's. 

The  legs  are  thickly  covei-ed  with  short  flatly  placed  haii-s,  there 
ai-e  no  bare  long  streaks,  and  a  fair  number  of  ei'ect  bristles.  On 
the  upper  side  of  the  tibial  joint  the  female  has  two  spines  on 
the  3rd  and  4th  pairs.     In  the  male  two  on  all  the  tibiae. 

The  tibial  joint  of  the  palpi  is  longer  than  the  patella. 

In  the  female  the  epigyne  is  narrowest  anteriorly,  and  is 
2^  times  as  long  as  it  is  broad  at  the  base.  The  median  ridge  is 
broadest  at  the  base  and  tapers  anteriorly.  Outside  the  epigyne 
proper,  on  each  side  of  the  base,  is  a  darkened  oval  hollow,  with 
its  longer  diameter  lying  longitudinally. 
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This  species  in  many  points  resembles  Z.  ramoaa  L.  K.,  described 
from  an  immatui'e  female,  but  besides  being  larger  hss  no  rings 

Text-fig.  87. 


fi,  c-ye*  rmni  frijiit  of  fpmnlr  ;  h,  mtiU*  palp  i  r,  I'jiigymv 

tin  tlm  l**gs.      The  fiH>nl   row  of  ©yew  m  tihort4*r  tbAii  ttie  »ee«tind 
imitetul  of  Wing  <?ijiinl,  ftiul  the  median  ©yes  of  (he  frt^nt  vnw  nn* 
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only  one  instead  of  two  diameters  from  tho^  of  the  second  row  ; 
rtlso  the  tibial  joint  of  the  palpi  is  longer  than  the  patellar  joint 
instead  of  e<jual  to  it. 

Measurements  in  millimetres.  —  Female. 
Loiif;.  Broad. 

Cephalothomx  ...         11  I  4i  in  front. 

Alxlomen  9  6 

Mandibles 5|  much  longer  than  front  patella. 

Pat.  A  MeUt. 

Coxa.  Tr.  Afem.  tib.  A  tars. 

Legs  1.       4  9J  91           9^  =  32^ 

2.  3J  9  9             9  =  301 

3.  3|  8J  8^           8  =  28l 

4.  4  10  10           12i  =  36] 
Palpi 2  5  44           3'  =  14i 

Male. 
Long.  Broad. 

Cephalothorax  ...  8  \  ^^ 

Abdomen  8  5 

Mandibles 4 

Pat.  A       Metat. 
Coxa.    Tr.  A  fciii.        tib.  A  tars. 

Legs  1.  ^  9  10  11  =  33] 

2.  3  8  9  10.1  =  30.i 

3.  3  9A  7  lO'  =  29] 

4.  31  9.J              9]  13  =  35  J 
Palpi 2"  4               3             2]  =  ll| 

One  male  and  one  female  from  Gill)ert  River,  Riverina,  collected 
by  Mr.  A.  Molyneux. 

Lyccsa  arenaris,  sp.  nov.     (Text-fig.  88.) 

Ceplmlotlioinx  yellow-brown  ;  hairs  red,  black, and  white  mixed 
over  c(  pliMlic  pait,  behind  this  a  white  patch  extending  to  middle 
of  Vi'-AV  sloj  e.  iwd  U  s>  tlistinctly  |  ale  ix>und  the  margin.  Mandibles 
dark  brown,  witii  erect  brown  and  decumbent  gievish -yellow  hairs. 
Li]),  niaxilia.  aiul  sternum  yellow-brown,  witli  pale  greyish -yellow 
hair.     Co.xa-  \  el  low -brown. 

Abdonun  <liill  ;,'ny  brown,  inegnlarly  spotted  with  small 
patc-lies  of  wl  ile  Laiis.  tlie  uu«Ursitle  dingy  Ijixnvn,  the  centre 
area  ratlu-r  p.ilci'  tli:»n  the  .sides. 

TIh'  /'f/.v  and  />////>/  \ t'lh>w,  brown  decumbent  hairs  and  darker 
brown  erect  l)ri>tlc.s,  with  a  ring  of  paler  yellow  i*ound  femur, 
middle  of  tibin.  and  nictntarsal  joints. 

The  f  I  out  of  the  cfpJtnhdhorax  is  high  and  narrow,  with  a  dypeus 
twice  thi»  width  of  the  front  middle  eyes.     The  front  ix>w  of  eyes 
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is  straight,  the  median  larger  than  the  laterals,  all  equidistant, 
less  than  half  the  diameter  of  the  median  from  one  another.  From 
the  second  row  to  front  median  equals  the  diameter  of  the  front 
laterals.  The  eyes  of  the  second  row  are  rather  more  than  half 
their  diameter  apirt,  which  is  twice  that  of  the  front  median ; 
they  are  three  diametera  away  from  the  rear  i-ow. 

On  the  lower  margin  of  the  falx- sheath  are  three  lai'ge  teeth. 

The  mandibka  are  longer  than  the  front  of  the  cephalothorax. 

The  Up  is  as  broad  as  long  and  half  the  length  of  the  maxiUce, 

The  8ter7utm  is  a  broad  oval,  pointed  posteriorly  and  thickly 
covered  with  coarse  hair.  The  coxfF  have  only  short  fine  hairs 
lightlv  spread. 

Text-fig.  88. 


Lycosa  arenaris. 
a,  eyes  from  front ;  6,  epigyne. 

The  abdomen  is  oval,  rather  pointed  posteriorly.  The  epigyne 
of  the  female  broader  than  long,  with  a  narrow  middle  ridge  and 
the  basal  part  curling  round  outside  the  horseshoe-shaped  middle. 

The  If'gs  are  rather  fine.  There  aro  two  spines  above  on  tibia?  iii. 
and  iv.,  none  on  the  first  or  second  pairs.  On  tlie  under  side  the 
spines  are  long  and  stout. 

The  tibial  joint  of  the  palpi  is  longer  than  the  patella. 

Measurements  in  millimetres. 


C^ephalothorax   ... 

Abdomen   

Mandible.s 

Coxa. 

Legs   1.  2] 

2.  2 

:i  2 

4.  2\ 

Palpi l| 


Ollg. 

Broad. 

6 

14.4 

in  front. 

? 

4i 

Pat.  k 

Metat. 

.    Tr 

.  k  feiii. 

tib. 

AUn.. 

5 

^ 

5 

^ 

18 

H 

5 

5 

= 

16^ 

H 

41 

^ 

= 

Ifi.j 

6 

6 

8 

= 

22| 

3 

'^\ 

H 

= 

H| 
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Two  females  brought  by  the  Horn  Expedition  from  the 
MacDonnell  Ranges. 

This  species  i-ather  closely  resembles  L.  Koch's  L,  crUpipes  from 
Rockhampton,  though  larger.  It  is  more  faintly  marked  on  the 
oephalothorax,  and  is  without  the  pattern  on  the  back  of  the 
alnioniem.  The  lower  edge  of  the  front  row  of  eyes  is  straight 
instead  of  proourve<l,  and  the  epigyne  is  broader  at  the  ba^e, 
which  curls  round  instead  of  ending  at  the  base  of  the  horseshoe 
parts. 

In  this  8|)ecies  the  cephalothorax  is  as  long  as  patella  cum 
tibia  iv.  L.  Koch  sa>'s  that  in  L,  crispipes  it  is  longer  than 
tibia  iv. 

DoLOMEDES  HABiiis,  sp.  nov.     (Text-fig.  89.) 

Ceplialothoiux  chocolate-brown,  with  a  narrow  pale  yellow- 
brown  strij>e  reaching  from  the  second  row  of  eyes  to  the  rear 
slo|)e,  and  a  similar  stripe  on  each  side  of  the  cephalothorax  at 
alK)ut  one-third  of  the  distance  from  the  margin  to  the  middle 
line. 

Text-fig.  89. 


Dolomedet  habit i$. 
rt,  oyc«  from  front ;  ft,  epigyne. 

The  mandibles  are  black-brown,  thickly  covered  with  long 
yellows-brown  hair.  The  lip  and  maxillae  yellow-brown  ;  sternum 
rather  moi^e  yellow\  Legs  and  palpi  yellow-brown  all  over, 
brighter  underneath.  The  abdomen  is  yellow-brown,  of  the  same 
shade  as  the  \\p\^r  side  of  the  legs.  The  sides  paler  yellow-brown 
in  the  front  half,  merging  into  the  Sivme  colour  as  that  of  the  back 
towards  the  rear,  the  paler  part  being  divided  from  the  liack  by  a 
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bright  yellow- brown  stripe  of  the  same  colour  as  on  the  cephalo- 
thorax.  The  under  side  of  the  abdomen  is  yellow-brown,  with 
a  faint  shield-pattern  marked  out  by  paler  side-lines  and  two 
similarly  coloured  parallel  lines  inside. 

The  cephalothorax  is  moderately  high  in  front,  being  two-thirds 
as  high  as  broad  in  that  part  and  rather  more  than  half  as  broad 
as  in  its  widest  part ;  the  median  line  slightly  slopes  upwards  as 
far  as  the  rear  end  of  the  longitudinal  fovea,  whence  it  falls 
steeply  down. 

The  front  row  of  eyes  is  recurved  or  straight  along  the  upper 
edge,  the  median  pair  being  their  diameter  apart ;  the  laterals 
are  two-thirds  the  diameter  of  the  median  and  the  same  distance 
away  from  them.  The  clypeus  is  twice  as  broad  as  one  median 
and  lateral  eye  with  the  space  between  them.  The  eyes  of  the 
second  I'ow  are  a  diameter  apai*t,  larger  than  the  front  median  and 
their  diameter  from  them.  The  eyes  of  the  third  row  are  as  large 
as  the  second,  on  rather  large  prominences,  and  5  diameters  apart. 

The  maihdiblea  are  as  long  as  the  width  in  fi-ont  of  the  ceplialo- 
thorax,  and  have  one  small  and  three  large  teeth  on  the  inner 
margin  of  the  falx-sheath,  with  one  large  between  two  small  on 
the  outer. 

The  lip  is  slightly  broader  than  long,  straight  in  front  and 
half  the  length  of  the  inaxiUo!, 

The  sternum  is  nearly  round,  and  thickly  covered  with  short 
downlying  hair. 

The  abdovien  is  ovate,  straight  in  front,  with  four  prominent 
muscle-spots  in  the  anterior  half  above,  with  short  decumbent  hair. 
The  epigyne  of  the  female  is  oval,  the  inside  oval  hollows  being  in 
the  anterior  part,  of  the  arch. 

The  palpi  are  longer  than  the  cephalothorax,  and  the  tibial 
joint  is  longer  than  the  patella. 

The  legs  are  covered  with  smooth  decumbent  hair,  and  there  is 
a  not  very  thick  scopnla  on  the  tarsus  and  metatarsus  of  all  legs. 

Measurements  hi  millinietres. 

Long. 

Cephalothorax  ...  9| 

Abdomen  11 

Mandibles 4i 


Coxa.  Tr.  &f< 

Legs   1.        4  '9i 

2.  ^  9 

3.  3A  9 

4.  4  9J 


Palpi 2  4J 


Broad. 

4i  in  front. 

8 

7 

=  longer  than  front  patella 

Piftt.  &       Metat. 

em.        tib.          &  tars. 

11              lOi 

=       35 

101           10 

=       33 

10        n 

=       32 

ll-i           13 

=        38 

(4<fe7i) 

4^           3 

=        14 

(2&2i) 
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This  Ki>t»cie«  is  rather  close  to  L.  Koch's  />.  histabUis,  from 
Mndgee,  not  very  far  north  of  Gilbei-t  River ;  but  differs  in  having 
scopulie  on  the  trti*sus  and  metatai-sus  of  each  pair  of  legs,  ami 
tlie  fii-st  pair  of  le«rs  longer  than  the  second  pair,  instead  of  equal 
in  length.  The  clyi>euN  though  ver\'  wide,  is  not  so  u-ide  as  the 
front  ix)W  of  eyes,  thus  differing  from  the  condition  described  by 
L.  Koch  for  his  sj)ecits,  Thei-e  is  no  scolloped  pattern  on  the 
back  of  the  ahdouieu,  and  no  paler  coloured  spots  at  the  root  of 
the  .spines  on  the  legs. 

There  are  two  females  sent  by  Mr.  A.  Molyneux  from  the 
Gilbert  River. 

LYa)SA  oBSCTRA  L.  Koch,  1877. 

Die  Anichn.  Austr.  vol.  ii.  p.  954. 

Gilbert  River,  Riverina,  N.  S.  Wales  (.l/o/y>*e«,r) ;  Kangjutw 
Island,  S.  Austr.  {Tepjter) ;  Onkaimringa,  S.  Austr.  (Tejif>er), 
15  males,  22  females. 

Previously  describe*!  fi\nn  Bowen,  Queensland,  and  Sydney. 

Lycosa  L.*:rA?  L.  K<x*h,  1877. 

Op.  cii.  vol.  ii.  p.  1)44. 

One  female.      Kangaroo  Island  i^Tepper). 

Acconling  to  L.  Koeh,  L,  l<cta  ha«  the  palj»al  tibia  longer  thsiu 
patella  of  siime ;  in  this  specimen  the  two  joints  are  of  equal 
length. 

Pi-eviously  describetl  from  Roekhampton,  Queensland,  and  Palm 
Creek,  Centml  Austmlia. 

LVCOSA  (LARA  ?  L.  Kwli,  1877. 

Op.  cit.  vol.  ii.  p.  912. 

Four  females.     (J(K>lwa  {A.  Zietz). 

In  L.  clara,  according  to  Koch,  the  cepludothorax  is  etjual  to 
patella  cam  tibia  iv.,  in  these  specimens  it  is  slightly  longer. 

Previously  described  fi-om  Bowen,  Queensland,  and  Macedou, 
Victoria. 
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The  following  descriptions  of  two  new  species  of  Coleoptera  of 
the  genus  HmnaphcUa  were  inadvertently  omitted  fi-om  Mr.  Martin 
Jacoby's  paper  supra  page  399  : — 

HoMOPHCETA  ARGUS,  sp.  n.     (Plate  XIV.  fig.  8.) 

Flavoiis,  the  antenna?,  knees,  tibia?,  and  tarsi  black;  thorax 
with  a  transverse  black  band ;  elytra  not  perceptibly  punctured, 
each  elytron  with  five  round  pale  spots  surrounded  by  a  black 
ring. 

Length  6-7  millim. 

Var.  Thorax  without  the  black  band. 

Head  impunctate,  the  middle  portion  and  the  clypeus  yellowish 
white,  the  vertex  and  the  labrum  black ;  antennae  extending 
beyond  the  base  of  the  elytra,  black,  the  joints  rather  short  and 
robust,  third  and  foui-th  equal.  Thorax  strongly  transverse,  the 
sides  rounded,  the  anterior  angles  strongly  thickened  and  product, 
the  surface  impunctate,  with  a  transverse  narrow  black  band  not 
extending  to  either  margin.  Scutellum  black  or  piceous.  Elytra 
flavous,  each  elytron  with  ^\e  round  pale  spots,  each  spot  sur- 
rounded by  a  black  ring,  and  as  follows — one  at  the  base  near  the 
scutellum,  one  at  the  middle  near  the  lateral  margin,  a  third 
below  the  miildle  near  the  suture,  and  the  others  near  the  apex 
and  joined  together  transversely ;  apex  of  the  femora,  the  tibiae 
and  tarsi  black. 

Hah,  Sao  Paolo,  Brazil,  also  Bolivia. 

This  species  must  not  be  confounded  with  H.  annvlata  Illig., 
which  it  resembles  somewhat  in  number  and  position  of  the 
elytral  spots;  but  these  in  the  present  species  are  of  different 
shape,  round  instead  of  transverse,  always  margined  with  black, 
and  the  subapical  spots  joined  at  their  inner  margins.  In 
Gemminger^s  Catalogue  the  name  of  Argus  Chevr.  i.  litt.  is  given 
once  as  a  synonym  of  ff,  annvloHs  111.  and  again  as  Oedionych, 
lO-giittata  Fab.,  but  the  species  has  evidently  never  been  described. 
H.  ^noUtta  Illig.  is  a  variety  of  H,  ctquinoctiaUa  Fab.  None  of 
these  species  has  a  black  banded  thorax  like  the  present  typical 
form. 

HoMOPHCETA  ANOUSTOLINEATA,  sp.  n.      (Plate  XIV.  fig.  1.) 

Below  and  the  legs  fulvous,  above  bright  flavous,  entirely 
impunctate,  antennae  dark  fulvous,  scutellum  black ;  elytra  with 
the  extreme  margins,  a  ring-shaped  band  at  the  sides  and  another 
transverse  band  near  the  apex,  violaceous  black  or  aeneous. 

Length  6|-7  millim. 

Head  entirely  flavous ;  antennae  robust,  entirely  dark  fulvous. 
Thorax  transverse,  the  anterior  angles  prominent  and  thickened. 
Elytra  shining ;  bright  yellow,  narrowly  margined  with  purplish 
or  violaceous,  with  a  narrow  transversely  rounded  similarly 
coloured  band  near  the  middle,  nearly  extending  to  the  suture, 
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lul  au  equally  narrow  transverse  band  below  the  middle,  extending 
to  either  margin. 

Hah.  Bolivia,  Peru. 

Closely  allie<l  to  some  of  the  varieties  of  the  widely  distributed 
H,  cfquinoctialis  Linn.,  but  evidently  quite  distinct,  as  I  have  many 
specimens  before  me  which  show  no  variations.  The  speciei  is 
lai'ger  and  of  more  elongate  shape,  the  small  flavous  spot  in  front 
of  the  humeral  callus  in  H,  cfquinoctialis  is  absent,  the  dark 
elytral  markings  aiv  linear  and  of  different  shape  and  entirely 
separated,  not  confluent,  and  the  antennae  are  more  robust  and, 
like  the  legs,  of  a  dark  fulvous  colour. 
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Ablabes.  517. 

h$rmiruB,    512,    513, 
516. 

semicarinatus,     512, 
515. 
Ablabopbis 

rufiJuB,  255. 
Aceros 

nepalensis,  180. 
Achsta,  563. 
Acomys 

cahtrinus,  280-288. 

dimidiatus,  321. 

—  mino9B,  315,  321. 
AooDtias 

lineaius,  254. 
Acridium 

8p.,  562. 
Actinia 

preAema,  495. 
Adarosia,  507,  509. 

paliiafa,  501, 509. 
Aenaria,  146. 
^pyoeros 

meiampHS,  187. 
AgalTchnis 

caUidfy€Uf  206. 
Agama 

ormo^a,  253. 

o/m,  253. 

brachnirct^  252. 

At9>»^,  252,  253. 

micrapholts,  253. 

microterolepii,  253. 
Aipysurut 

onfMila/M,  517. 
AUaoUga 

willioTMi,  527. 
Alligator 

/ncnw,  467. 
Alloootui,  146. 
AHolobophora 
»   8p..490. 
Alplueua,  505. 


Alphenor,  146. 
Amauroobrous,  147. 
Amblyrbyncbus,  212. 
AmbljBceliR,  279. 

h^morrkaus,  279. 
Amblysomus 

chrynllus,  58. 

corria,  57. 

koiUntotiuB,  57»  58. 

tria,  57. 

obtusirostris,  58. 
Amblystoma,  200,  205. 

altamirani,    193,    200, 

201,  202,  232. 
pernmile,  200. 
/m»«m,193,200,201, 

202.  232. 
AmeiTa,  216,  221. 

undulatA,  195,  216. 
Amphisbaena,    470,  480, 
481,  482,  484,  485, 

486  488. 
brtmliana,    461,    479, 

480,  481,  483,  486, 

487  489. 
ctn^rM,' 480,  485,488. 
/Wi^'fiosa,  488,489. 

Amplorbinus 

tntUtimaculaiuSy  255. 
Ancistrodron,  226. 

bilineatns,  226. 

hlomhoffii,    511,    513, 
514. 
Anelytropais 

papUlosus,  195,  219. 
Anemonia 

sulcata,  324. 
Anguis,  467. 

fragUii,  217,  258,  476. 
Aniella 

pulchra,  219. 

texana,  219. 
Anolii,  216,  221. 

earolinmsis,  212,  216. 


Anolis 

^(K/om,  195,  216,  233, 
245,  247. 

liogaster,  195, 216, 245, 
247. 

nefmlosus,    195,    216, 
231,233,246. 

M//h',  195. 

tropicUyttotuSf  195. 
Anomalepis 

mexicafM,  222. 
Anthooomus,  275. 

coriaceus,  275. 
Antbropopitbecus 

troglodytes,  57. 
Apteryx 

viantellif  295. 
Arctiotis 

WM/«r(wig,26,296. 
Arctosa,  570. 
Artbroleptit 

wahlbergii,  251. 
Ar?ioola 

haianedgumi,  336,  352. 

wmtebdU,  352. 
Afloaltia 

cerebrum,  17. 

contorta,  6, 17. 

gegenhauri^  17. 
Ascandra 

angukUa,  20. 

contorta,  3,5,6,12,15, 
16,  17.  18. 

<i«»3a,  10. 

parua,  10. 
Ascetta 

$pinoea,   3,   5,  12,  13, 
14,16.17,18,19,20. 
Aspbiera,  398. 

^mula,  405. 

atbicincta,  409,  460. 

rt/W/VwM,  401,  403. 

amabiliSy  403. 

apuxUU,  411,  417. 
40* 
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Asphftra 

banmaeulatat  417. 

hiplagiatcL,  410. 

bUbipiaaiata,  409. 

brevioollis,  407. 

carUloentis,  403. 

ckapuisi,  406. 

curitUis,  405. 

<i^>ani;  408. 

dimidiaiicamiSj  406. 

^^MCkx)^  400. 

discofcuciaia,  41 1 . 

c/iviw,  418,  460. 

elegantttla,  412,  460. 

episcopcUis,  410. 

ericksoni,  410. 

fetnorataf  400. 

ferrugineo-^nitata,  413. 

funerea,  406. 

fuscofasciata^  418. 

fflabripennis,  406. 

Aiforis,  401. 

inaquaiiSf  416. 

lacenUa^  414. 

limitata,  405. 

maculicoUis,  411. 

nasalis,  402. 

fUgrofoKtatat  404. 

nilidissima,  415,  460. 

nobUitata,  411. 

o6/«0to,  408. 

omatat  406. 

;)a//«ia,  401. 

separata,  405. 

teraa^a,  402,  403.  460. 

tesaellaia,  416.  460. 

^t&io/ts,  413. 

iinicoior,  399. 

mriegaia,  416,  417. 

v^maiis,  405. 

viridicollis,  415. 

eonulata,  404,  460, 

(Aspicela)    albomargi- 
naia,  409. 
Aspicela,  401. 
Aspidelaps 

tubricus,  25.5. 
Atractee,  224.  227. 
Austrocobitis,  365. 


Balanoptera 

6or€a/tt,  490. 

muxulus,  490. 

sibbaldii,  490. 
SasiliBcus,  212. 

americanus,  215. 

vi^^a/t«,  195,  215. 
Batrachosepa,  204. 

attenuaius,    193,    204, 
205,232. 


207. 


Batrachosept 

scutalus,  204. 
Bipes 

canalicuUUuSy  219. 
Bitis 

arUtanSt  255. 

caudalis,  255. 

<x>m«^a,  255. 
Blanus 

cinereusj  220. 
Boa 

divmiloqua,  296. 

imperator,  195,  222. 

mexicatM,  222. 
Borborocoptes,  207. 

viexicanus,    194, 
232. 
Brachylopbui 

fascia4us,  212. 
Bijodrilus,  564. 
Bubalus 

or^^  raddiffei,  189. 
BuohholUia,  563. 
Budorcas 

taxicolor  fibetana,dl29, 
330. 
Bufo,  205. 

angusticeps,  250. 

canaliferusy  206. 

car«M,250,251. 

coccifer,  206. 

coinpactilU,  206. 

compact  us,  231. 

debilis,  206. 

dombetim,  250. 

granti,  2.50. 

inter medins,  194,  231. 
232 

marinm,  1^,  206, 240. 

inarmoreus,  194,  206, 

punctatu$j  206. 

regiUaris,  2f)0. 

www*,  206,  232,  240. 

stertwsignatus,  206. 

mlliceps,    194,    206, 
240. 

verfebralis,  250. 

ttWa«?,  2,50. 
Bungarus 

candidus,  516. 
Bunodeopsis,    498.    499, 
500,  501,  507.  508, 
510. 
Bapbaga,  191. 


Oaiman 

punctulaiuSy  209. 

sclerops,  194. 
Oalliste 

^/ff/a,  490 


I    OalomTSCua.  524.  525. 
,        baiUoardi,    519.    524, 
I  525. 527. 

Calorhampbus.  42. 
Oalorbinus 

icr8tau«,  335. 
Calyptomena.  31.  32.  33. 
34,  35,  36,  37,  38. 
39.  44.  45.  47,  4«. 
50,51,52.56. 
vhidtSt  56. 
Oanis 

atfr^K^.  522. 
hodophylax,  333,  342, 
Cantharis 
nigrina,  272. 
smaragdulns,  271. 
viridticeM^  271. 
Capra 

agagrus     crttensU, 
323. 
Oariama,  167. 
Caridophtbulmus,     146, 

147. 
Oeleetus.  217,  218.  221. 
Centrurus 

insulaHUs,  184. 
OepbalophuB 
corofiatus,  180. 
maxtcelii,  180. 
Ceroooebui 

aterrimus,  187. 
Cercopitbeoiis 
talapoin,  296. 
ttw(4.  295. 
Cervicapra 
sp.,  187. 
Oeryus 
elaphus,  1. 
»i>ta,  338,  334.  357. 
Cbalcocoris,  147. 
Cbamaeleon,  266. 
quilensis,  254. 
ventraUs,  254. 
Obamaesaura 

anguina,  253. 
Obaradrius,  162, 163, 164, 
165,  166.  167,   168, 
I  169. 

pluvialis,  155. 
Cbarina.  222.  223. 
OhasmorhTnchus.  32,  33, 

35,37,38,47,48. 
Obelone 

vtrt<;«,  194.  210. 
Oheljdra 
romignoni,  209. 
I       serpentina,  209. 
I    Cbinmrrogale 
I       piatgcephata,  333.  334, 


INDEX. 


595 


OhinchiUa,  28. 
Ohionb,    159,   160,   161. 
162,  163,  164,   165, 
168. 

aiha,    155,    156.    161, 
166. 
Cbirodrilus.  563. 
Chirotes,  220,  241,  243. 

biporus,  220. 

catmiicitlatus,  195,  21D, 
220. 

iridactylus,  220. 
Ohryseiuys.  210. 

gtrayi,  194.  210. 

incisaf  210. 

mobiliensiSt  210. 

omafa,  194,  210. 

pulckerrima,  210. 

umbrat  210. 
Oimex 

coelebs,  149. 
Cinhnrs 

belliana,  252. 
Cinoaternum,  209,210. 

effeldti,  194,  210. 

Mrtipes,  209. 

integrum,  194,  210. 

leucostomumy      194, 
210. 

pennsylvauicum,   194, 
209,230. 

scorpiaideSt  210. 

sonori^isef  210. 
Cistudo,  210. 

mexicana,  210. 
Oitellus 

concoiart  523. 

xanthoprymmtSf  523. 
Clathrina 

contorta^  3-20. 

cariacea,  15, 16. 

lacufwsa,  20. 

reticulum,  14. 

«puiosa,  18. 
OlaTigliH 

crasaicaucUUu^,    492, 
493. 
Oliona 

celata,  14. 
Cnemidophorus,    216, 
221,  243. 

boeourtiy  195. 

dejmei,  195. 

guCaris,  195,  216. 

guHaius,  195,  216. 

9ne;rica»it»,  195. 

sexlineatus,  216. 

atriaiust  195. 
Gobi  tie 

capenm,  367. 

punctifer,  367. 


Coccinella 

septempunctata,  533. 
Coereba 

carulea,  490. 
Ooleonyx  | 

«%afjfi,  194,  212. 
OoUops,  278.  I 

Oolobus  1 

aJbysainictis  maischm^      ' 
489. 

albocaudaius,  328.  ' 

caudatus,  327,  328.  | 

ffuereza,  187,  326.  ' 

paUiaius,  326.  ; 

—  cotloni,  326. 

ruwenzoriiy  326. 

satatias,  325. 

sAarpfi,  326,  327. 

vellerostu,  328,  329. 
Coluber,  223,  227. 

chiorosoma,  233. 

climacophortis,    511, 
514. 

consptcillatm,  511, 513. 

coraw,  196,  223. 

quadrivirgatusy   511, 
514. 

sckmackeri,  512,  513, 
515. 

^riospw,  230. 
Oolumba 

/iym,  552. 
Commius,  147,  160,  151. 

eleaanSy  153. 

wiifior,  152. 
Oonnocbfietes 

^M,  295. 
CoDolopbus,  212. 
Conopbis,  225. 

vt«a/a,  196,  225. 
Oontia,  223,  227. 

9ta«ffji,  196,  233. 
Oorallua,  222. 
Ooronella,  223,  225,  227, 
517. 

annulatQy  223. 

^(;is,  223. 

mioropholis,  196,  223, 
231. 

r«7a/t8,  223. 
Corirue,  32,  34,  35,  39. 

cwax,  54. 

frugilegus,  42. 
Corydon,  33,  34,  36,  37, 
38.39,44,45,46,48, 
50,  51,  56. 
Oorjtbomantis 

greeninai,  206. 
Corythophanee,  212. 

Mmandezi,  195,  215. 
Crioetodon,  524. 


Orioetulus 

/«ma,  302,  305. 

^A<»?/s,  306,  526. 
Crioetus,  524,  525. 
Orooidura,  315. 

ctprtt^,  334,  340. 

dsi-fiezumi,    333,   334, 
340.  358,  361. 

—  rAtsai,  333.  340. 

—  umbrina,  361. 
russula,  340. 
uwbrina,  334. 

Crocodilus,  461. 

a<?M^tt«,  466,  467. 

americanus,  194,  209. 

moreletiy  209. 
CroUios,  147. 
Orotalus,  226. 

horridus,  226, 230. 

miliarius,  231. 

salvinit  231. 

(errijicus,   231,   233, 
241. 

trisenatm,  231.  233. 
Orotaphjtus,  212,  213. 

coltaris,  213. 

wislireni,  213. 
Ctenosaura,  212.  213. 

acanthura,  195,  214. 

qvinquecarinata,   195, 
215. 
CyUdris.  272. 

balteatux,  272. 
Oymbirbynohus.   34,  36, 
37,38,39,44,45.46, 
48,56. 
Cynictis 

levaillantif  26. 


Dactylopsila 

paipator,  297. 

trivirgatay  297. 
Dasypeltis 

scahra,  255. 

—  palmarum,  255. 
Dendrospis 

angusticeps,  255. 
Dendrobates,  208. 
Dermatemys 

«iau»,  194,  209. 
Dermophis,  200,  203. 

mexicanus,  193,  199. 
Desmognatbus,  202. 
Diabrotioa,  398. 
Diaglena 

jordani,  206. 
Dioamptodon 

ensatus,  200. 
Dicbooeros 

hicorniSf  67. 
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Dictyotus,  148,  160. 

apicaiisy  148. 

conJinU,  149. 

dttersHSy  149. 

dvscoideuSy  149. 

favillaceus,  149. 

(feiiietdatuSy  149. 

lineafits,  149. 

femimarqinatuSy  149. 

simUis,  149. 

tramversuSy  150. 

truncafeUu^,  150. 

ventralis,  150. 
Dinodon 

^a/x? « «c«5,    611,    513, 
514. 

rtifozonaiMy  512,  618, 
615. 

semicarina/uBf  512, 515. 
Diplodocui,  289-294. 

carncffii,  294. 
Diploglossus,  217,  231. 

steindachneri,  217,  233. 
Dirosema,  224,  227. 
Dispholidus 

/^//M«,  255. 
Distira 

ornafa,  517. 
Dolomedea 

Aa*t/w,  588. 

instahilUy  590. 
Dorcatherium 

aquaiicum,  489. 
DuzocoUetus,  274. 

bnintteus,  274. 

fordidusy  274. 
Dromia,  .509. 
Droniicus,  224,  227. 

laureatus,  233. 
Prymobiu8,    224,    227, 
231. 

hofldaerfi,  196,  224. 

marga  rttifertis ,    1 96, 
224,  233. 
Dryorays,  subg.  n.,  348. 
Dryopnis 

acitminaiuHy  196. 
Dryotriorchis 

(•pectahilis,  296. 
Dymecodon 

piliro8tri»,  336,  342. 


Elape,  225,  227. 

elegancy  225. 

curyxanfhusy  22b. 

fulvius,  196,  226,  231. 
Bliomys,  491, 493. 

rfry<M,  348. 

(Dryomys)  nifidulus, 
348. 


Elius,  348. 
Ellobiut 

fiisoocapillusy  526, 527. 

hUesccns,  626,  527. 

talpinus,  626,  627. 

woosfiuviit  526. 
EncbytrsBUS,  563. 

minimus,  564. 

parvtUu$,  664. 

turicensis,  564. 
Bogystoma,  208. 

«^«7»,  194,  208,  240. 
Engystomops,  205. 

pusitiloaus,  205. 
Epicrates,  222. 
Eremaeus 

itovf<5,  567. 
Erinaoeus 

eunrpaus,  622. 

—  co)icolor,  522. 

—  italicus,  316,  317. 

—  nesiotes,  316. 

—  roumauiruf,  317. 
Erythrolamprus,  225. 

fissidensy  225, 
Epyx,  464. 
Esox 

alepidottUy  375. 
Eublepbarb 
/asciatus,  211. 
variegaitUy  211. 
Eiichi  rotes 

Wponw,  219,  220. 
Eucymatodera,  272. 
cimjulatay  272. 
hoftetiiofa,  272. 
Eumeoes,  218.  257,  260, 
261,266. 
algerienMs,  61,  62,  258, 

260. 
hrevirostriSf  233. 
fwscirostris,  196,  218. 
'tyw.re,  195,  218.  233. 
Eupemphix 

gadoviiy  194. 
Eurylaemus,   34,  36,  39, 
42,66. 
ochromelas,  40,  41,  42, 
62,64. 
Eurynannut,  gen.  dot., 
153. 
Uppus,  154. 
Eurypyga,  167, 168. 
Eurystomus,  35,  36,  87, 

49. 
Eyotomyt 
anderxmi,  864. 
btdfordim,    383,    353, 

364,356. 
glareolus,  352,  363. 
mOroio.  888,  852. 


Brotomyt 

rufocanus,    353,    354, 

355. 
(Ora«eomy8)  andertoni, 

333,354. 
(_)   bedfordi^y  353, 

354 
(-)/ii/<i«<ei,354. 
(— )  n«/o«wfii#,  353, 

364. 
(Phauloiuyt)  swUtkii, 

333,  334.  336,  855. 
Eysarcoris 
truncatellus,  160. 

Felis 
co/tM,  318. 
Jaguarondi,  296. 
iTiaiiW,  302. 
ocrtata,  317. 

—  a^rtfw.  317,  318. 

—  «m2a,  3ia 
pardu8y  295. 

Fioimia,  223.  227. 
Fridericia,  664. 

G«laxia8 
affinis,  366, 380, 383. 
alepidotu%  366,  375. 
alpinm,  366,  368.  870. 

371,  372. 
€Uk%n9oniiy  377. 
aitenuatHn,    364,    865, 

866,  368,  369,  370, 

373,384. 
auratus,  366,  379. 
6o2/tf »«'.  364.  874. 
bong-bong,  382. 
hrevipinnis,  364,   366, 

866.874. 
ftroccAiM.  876. 
campbeUi,  368. 
capeniis,  367. 
ooppingeri,  370, 371. 
carit,  366,  880. 
cylindricw,  368. 
<^ft],  872. 
dslicatulus,  368. 
dissimiUs,  366,  888. 
fasciatuf,  865,  866, 

874. 
yffM^^'.  865,  866,  382, 

884. 
forsteri,  876. 
gracillimm,  864,  865, 

370. 
grandis,  872,  374. 
Wont,  866,  878, 888. 
Wt,  8H  381,  882, 

384. 
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Galaxias 
kokopu,  376. 
krefiu,  368,  369.  384. 
lynx,  364,  366,  373, 

383. 
maeukauB,  364,   365, 

368,370. 
inm«^,  368. 
}M6»Ami,368. 
nigctkaruk,  364,  380. 
oceideniaUs,  364,  366, 

376,  378,  384. 
oeeUat%s,2^S, 
<Uidus,  364,  365,  366, 

373,  381,  382,  384. 
omatus,     365,    366, 

381. 
planiceps,  382. 
plaiei,  365.  372. 
postvectis,  375. 
pwHciaiuB,  368.  369. 
punctifer,    365,    367. 

383. 
punctulatus,  370. 
reticuiatus,  375. 
robintani,  374. 
rostraius,  366,  378. 
sehamburgkiif     366, 

382 
amfta,' 365.  368,  369. 
fmi^An,  365, 372. 
truttaceus,  366,  368, 

378,  379,  384. 
vtrncoloTf  368* 
ttwt/w,  366,  376,  378, 

384. 
waterhoHsei,  364,  368, 

369 
weedani,    366,    377, 

384. 
rebratus,  365,  367. 
GaUctis.  24,  25, 29. 

barbara,  26,  27. 
GaUinago,  162, 163,  164, 

165, 166,  168,  169. 
ccUettis,  155. 
G^eagras 

redimitus,  196,  224. 
Geopbis,  224,  227. 
eSafybea,  231. 
mow^a,  233. 
omiltemana,  233. 
M97tt(2o/ta^  196. 
Gerrhonotna,   217,  218, 

241. 
antauges,    195,    217, 

233. 
etgruleus,  217,  280. 
<207)p0«,  195,  233. 
aramineu8f  195,  217, 

238. 


Gerrhonotus 

imbricalus,    195,  217, 
233. 

liocepkalus,  195,  233. 
Gerrhoaanrus,  61,  462. 

flapufularis,  62,  256- 
267. 

madagascariensis,  260. 
Gtlippus,  146. 
Giraffa 

cameiopardalis  peralta, 
57. 
GlareoU.  162,  163,  164. 
165,  166,  168.  169. 

pratincola,  155. 
Glaucoma,  222,  226. 

a/bifrofu,  195,  222. 

duids,  195,  222. 

humilis,  222. 
Glirulus,  gen.  noy.,  347. 

Japonicus,    334,    335. 
347. 
Gli8,348. 

Gonioctena,   529,   532, 
533. 

variabilis,  528. 
Graphiurus,    492,  493, 

494. 
Ghraptoclerus,  273. 

quadriptinctaius,  273. 
GusUTia 

M>/.  566. 
Gtymnodactylus 

mmickrasii,  211. 
Gjponyx,  272. 

algoensit,  272. 

braunsi,  273. 

chinensis,  272. 

marmoratits,  *2fJ'2. 

retrocinctus,  272. 

Haliaetus 

a/6iciZte,  189,  296. 
Haltoridium 

^rtf/n^ntMin,  297. 

daniUwskt/i,  297. 
Hapale 

ckrysoUucos,  296. 
Haplocantbosaarua.  294. 
Hatteria,  69,   256,   257. 
461,  462,  463,  464. 
465,  466,  470,  474, 
484,485. 
Hedonistee,    gen.    noy., 
278. 

UbIus,  279. 
HedyWua,  271,  275. 

amomus,  276, 277. 

anceps,  276. 

quadricomiSt  276. 

ieu^tieeps,  275. 


I   Hedjbiut 

I       superci/iosus,  277. 


pariicoTHis,  277. 
Helictis 

persoHota,  21  -29. 

subaurantia4Xt,  21,  24, 
27. 
Heliornis,  163,  167. 
Heloderma,    221.    241, 
242,  243. 

horridum,  217. 

suspect um,  217. 
Heinibungarus 

Japonicus,  512,  515. 
Heniichirotes 

tridactylus,  219,  220. 
Henlea 

dicks&nif  564. 

/^/rcyi.  562. 

nasuta,  563. 
Herraannia 

bistriata,  568. 
Herpestes 

(Ubicauda,  489. 

galera  robus/ug,  188. 
Himantodea,  224. 

crticAoo.  196,  224. 

gemmisfriata,  224. 

tenuissima,  224. 
Himantopus.    157,    162. 
163.   164,  165,  166, 
167.  168,  169. 

nigriroUis,  155. 
Hipposiderus 

fr*<ro/or,  130. 
Holbrookia,  212,  213. 

inaculata,  213. 

propinqua,  213. 

<?exa«a,  194,  213. 
Homalocraniuin,  225. 

atrocinctum,  233. 

hocourti,  231. 

miniatum,  196. 
Homo 

sylveMris,  73. 
Homophceta,  398. 

aquhntct talis,  591. 

angmtolineata,     460, 
'591. 

anntdata,  591. 

arjrtw,  460,  591. 

boliviana,  399. 

davareanl,  398. 

10-^fi//a<«,  591. 

peruviana,  399,  460, 

4-nofo/a,  591. 
Homopus 

sianatus,  252. 
Hydfcenobytneus,  564. 
Hydrocboerus 

capybara,  490. 
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Hydrophaaianus,    157f 
158.  159,  160,  163. 
164,   165,  166,  167, 
168. 

ckirurguSy  155,  158. 
Hydropnis 

melaiwcephaluB,  516. 
HjdniB 

platurus,  516. 
Hyla,  20(). 

baudini,  194,  207. 

houcourti,  207. 

rtfruiea,  206. 

copei,  194,  207. 

eximui,  194,  207,  231, 
232. 

miotifrnpanum^     207, 
231.240. 

sfaufferi,  194, 207. 

venulosoy  207. 
Hylella.  206. 
Hylobates 

agUu.  174.  175. 

coticolor,  171,  174. 

kainanus,   169.   174, 
175.  176, 180. 

harlaniy  174. 

hoolock,  175. 

/ar,  174,  175. 

UucUcun,  173,  175. 

nasiUua,  171,  175. 

M^CT',  174. 

piUaius,  172,  175. 

gyndactyltu^  174. 

(Syniphalangue)  «yw- 
dactylu$^  174. 
Hylochoerua 

meiitertzhagcni^    182, 
310. 
Hvlodes,  207. 

W/^p,  194. 

caicitram,  207. 

melanoslictus,  207. 

painuUus,    207,    231, 
232 

rAorfo^,  194, 207, 231, 
232,  240. 
Hymenochirus,  260. 
Hjrpocthonius 

Uetorum,  568. 
Hypsiglena 

torySate,  224,  240. 

Ichnotropia 

capenns,  254. 
Iguana,  59,60.61.212. 
257.  268,  269,  270. 
462,  467,  477. 
rhinohphua,  195. 
tubercultUa,  60.  256, 
270.  I 


Intius 

speciosus,  334,  336. 
Irrisor,  52. 
Ischnogimthus,  223,  227. 

copei,  233. 


Kobiis 

defa^sa,  186. 
cl/ipstprynmus,     187, 
296,297. 


Lacerta,   257,   261,  462, 
464. 

agilig,  261. 

muraliSf  324. 

oce/lafa,  258.  261,  262. 

viridis,  485. 

—  major,  320. 
lAchesis,  22<>. 

a/roo-,  196. 

JUivoviridis,  h\2,  516. 

lanceoUitus,    196,   226, 
243. 

lanahcryiy  226. 

mucrosqvamcUus^  512, 
513,  516. 

oJcinavetms^  511,  512, 
513,  516. 

UJtdulaius,  233. 
LffiinanctuB,  212. 

lofiffipes,  216. 

serratus,  216. 
Lagomys 

c«r^o«t<y,  308. 
Laius,  278. 
Lama 

httanacos,  57. 
Lankeslerella 

ranortim,  58. 

tritmm,  58. 
Jianthanotus,  217. 
Larus,  162. 
Leopard  UB 

japonicuSf  335. 
Lepidophyma 

flavoTnacu/atum,  219. 
Leptodactylua,  207,  208. 

(UMahris,  194,  208. 

caliyifiosua,  194,  208. 

microtis,  208. 
Leptodira,  224. 

albofusca,    196,  224, 
2;a,  233. 

guilleni,  196,  247. 

nigrofasciata,  247. 

personata,  196,  247. 

Beptfntrionalis,  224. 
Leptognathus 

€le^m8,  225. 


Leptopbis,  224.  227,231. 
bUineafus,  233. 
diplotropis,  196,  231, 

233. 
mcjricana,    196,  231, 

233. 
prtrstans,  233. 
Leptoptilus 

crnmeniferua,  297. 
Lepus 

tmuhyums,  333,  3:«, 
3.M,  357.  359,  360. 

—  okiauis,  359. 
craspedofis,  527. 
enropans  creiicus,  322. 
oiosfoius,  308. 
tiheianus,  527. 
/i7iitW?/«,  322,a51. 

—  ointt,    333,   336, 
35«». 

variabilis,  336. 
Leucoeolenia 

botruoides,  4. 

cerebrum,  6. 

oontpliixUa,  4,  5,  8,  10, 
15,H;,18. 

contorta,  3,  4,  5,  6,  8, 
10,11,12,13,14,15, 
16, 17, 18, 19. 

coriacea,  4, 5,  6. 

rciiculum,  6. 

spinosa,  18. 

variabilis,  5,  15,  16. 

(I>eucina)  conlorta,  17. 

(Nardoa)  contoria,  17. 
JjeTenna,  gen.  noT.,  151. 

M^ox,  152. 
Liocarus 

6i<?on#w,  566,  569. 
Licbanurn,  222. 
Limnotragus 

grains,  296. 

fpekei,  187. 
Lipaugus 

cineraceus,  53. 
Lobepomis,  147. 
Lobmannia 

iiMi^fif«,  564. 
Loiooemos 

Wrotor,  222. 
Lumbrioillus,  563. 
Lutra 

/tf/ra,  293. 
Lutronectea 

whilelegi,  335. 
Lyooperdina 

sertcea,  280. 
Lyoosa 

arenaris,  670. 

Wco^.  571.  580,  581. 

casianea,  571,  577. 
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LjcOFa 

rforo,  571.590. 

cowleif  570. 

crispipes,  588. 

errans,  571,  578,  579. 

gilheHa,  571,  582. 

flodeffroyi,  569. 

hasseUii,  569. 

hispanica,  3. 

te/a,  571.  590. 

lettckartii,  576. 

molynettxif  570,  575. 

o6«CMra,  569,571,590. 

pAyZ/is,  571,  573,  574. 

Stirling^,    570,    584, 
585. 

(areniula,  569. 

taamanica,   iylO,  571, 
572. 
Lygudnctylus 

capftms,  252. 
Ljgosoma,  218. 

/a/<fra/«?,  195,  218. 
Lyriocepbalus 

scutafus,  295. 


Mabuia,  218. 
a^f/w,  195.  218. 
striata^  254. 
sulcata,  254. 
irivittata,  251. 
wiriVz,  254. 
Macacos 

/««ra/f«,  333,334,361. 
Macrosciiicuf,  260,    261, 
262. 
cocteaui,  257,  258,  259, 
260. 
Manolepis 
putnami,     196.    225. 
233. 
Mariouina,  r:63. 

glanduiosa,  564. 
Martea 

japanica,  336. 
Mecidea,  146,  147. 
Megadeuterus,  279. 
Meguptera 

hngimatta,  490. 
Meles 
anakuma,   333,   334, 

336,  344. 
mdes    mediierranetts, 
318 
Melis,496.497,498,499, 
500,  501,  504,  505, 
506,  507,  508,  509. 
510. 
^«s8e//a/a,494,495,496, 
498,  500,  502, 510. 


MelliTora 

indica^  523.  | 

Mcnura,  32,  'M,  ^5.  j 

Meriones 

erythruruSf  523.  t 

meridianus,  523.  | 

persicua,  523.  I 

Meaenchytraeus,  563.  . 

Mesites,  365.  I 

(dpiniis,  371. 

attenuatm,  368. 

grQciUimus,  370. 

niacula/us,  370. 
Micbaelsena,  563. 

macrockatu,  563. 
Micromys 

a^iVis,  394. 

agrariiis  manchurtA^ns, 
385,396,397. 

—  nhigpoeims,    385,      I 
397.  ! 

—  lypicus,  397.  j 
chevrierif  395. 

^«>Aa,  333,  334,  336,    , 
350,  351,  359,  362, 
363. 

—  tWa/tf«,  359. 

—  hokkaida,  333,  350. 

—  yakmi,  362. 
intermedius,  395. 
nUtiutitSf  351. 

—  japonicus,  333,  334, 
351. 

—  pygmmts,  385, 396. 
mysfacinus,  524. 
pygmaus,  351. 
<5/>tfcw*/«,333.334,348, 

349,  350,  351,  358, 
362 

—  flmw,  333,  349. 

—  navigator,  358. 
sylvaticus,  320,  395. 

—  ariamts,  524. 

—  cheurieri,  385,  395. 

—  rfroro,  3a'>,  395.  I 

—  Atjyi,  315,  320. 
-"  wiihfrbyif  524. 
usaun'cus,  351. 
^o^tf  *,  363. 

Microtus 

spp.,  526. 

agrestis,  324. 

montebelli,    333,   331, 
33.5,  336.  352.  j 

nivalis^  526. 

(Pbaiomys)     waltonif      I 
302,  306,  307. 
Minioptorus  ' 

/tt«?M»,  338. 

schreibersi,  316. 

^japonia,  334,  338.      [ 


Mocoa,  218. 
Mogera 

A'o^e<p,336.  361. 

woflrwm,  333,  336,341, 
361. 

—  kanai,  3^1. 

—  kobeof,   333,   341, 
358. 

Molge 

crutata^  58. 
Morenou,  gen.  no?.,  517, 
518. 

orizahensis,  517,  518. 
Monuidea 

detersa,  148,  149. 

veiUralis,  150. 
Murina 

hilgendorfi,  334,  335. 

MUB 

agrarius  manchurious^ 
394,  396,  397. 

—  ningpoensiSf  394. 

—  typicus,  306. 
aUxandrinua,  389. 
argeiUeua.  334,  349. 
AflM//w.S  395. 
bowerai,  389. 
caitna,  389. 
chevrieri,  395. 
confucianns,  384,  .S86. 

387,388,889,394. 
coninga,  386. 
cox/w^i,  384, 386. 394. 
crmwriirnter,  388. 
dccumanus,  287,  392. 
edwardm,    384,    385, 

394. 
erythronotus,  334. 
fiavipectus,    384,    389, 

39U,  391.  392,  394. 
germaini,  390. 
griseipectm,  385,  390, 

391,  392,  393.  394. 
Aar/i,  397. 
Awiwy,  384,  387,  388, 

394. 
humiliatus,    385,  392, 

393,  394. 
indicia,  392. 
intermedius,  395. 
jVrfowf,  385,  386,  387. 

388. 
/o/oMciei,    384,    389, 

394. 
/fw^,  384,  388,  394. 
/o8m,    348.   ;i85,  391, 

392, 394. 
minutus  pygmmis,  394, 

396. 
molossinus,  333,   334, 

348,361. 
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Mtu» 
musculus,     287,     321, 

386,  394,  523,  524, 

526. 
niftffpoensis,  397. 
niveiventer,  387. 
norvegictis,    333.    348, 

385.  392,  393,  394. 
oM«waMowtf.389.391. 
p/tt7n60u«,  390,  391. 
pygmaus,  396. 
rapit,  388. 
rw/^»«,  320,  390,  393. 

—  ftavipectus,  390. 
rvfeacens,    390,    391, 

392. 
speciosus,  334. 
spiciiegus,  348. 
^haticus,  321,  395. 

—  chevrieri,  394.  395. 

—  rfraco,  31)4,  395. 
tamzumi,    333,    334, 

348. 
MuBtela 
alpina,  306. 
brachyura,  334. 
ca/o/ii*,  346. 
/M«a,  318. 

—  4«»i/«,  318,  319. 

—  leucolachnea,  318. 

—  medtferraneus,  319. 
me/ampus,     182,    183, 

334,  336,  343. 

—  M/"<>ni/,   183,  332, 
333,  336,  343,  363. 

—  fsueitsis,  183. 
Mvotis 

'hlt/thi,  522. 
capaccinii,  337. 
daubentoni,  337. 
ma/TodactyluSf      334, 

337. 
myo/w,  316,  521,  522. 

—  omari,  521. 
noffereri,  337,  338. 

—  hombinus,  834,  337. 
fkt/sanodes,  338. 

Myoxiis 

^•^ow^,  335,  347. 

javanictis,  347. 

Uneatus,  334. 
Mystroinys,  524,  525. 

Noia 

melanolettcat  296. 
Nardoa 

fponaiosa,  17. 
Nemorojedus 

argyrochaies,  329,  331. 

bubalinus,  331. 

<Tw;w«,  333,  334.  357. 


Neoohanna,  365. 383 

«p<Mfe,  361.  383. 
Neomys 
'       fodiens,  522. 
NeurotpichuB.  a35,  342. 
Niariua,  146.  148,  150. 
Uluminatus,  150. 
tryoni,  150. 
Nicoria 
,       r«/»/<ir/,  194. 
r»«/iZr/,  210. 
Niphe,  146. 
Notaspis 
hipuis,  567. 
maculosa,  567,  569. 
sculp/ilia,  567,  569. 
»ple7idetis.  5(»7. 
,    Nothrus 

anaunietisis,  .569. 
cra.ssits,  568,  569. 
'       crini/m,  567.  569. 
^/aA<>r,  568. 
niotu)dactyhtSy  568. 
!       sylvestris,  669. 
/art/Ms,  568. 
targionii,  568. 
te^torum,  668,  669. 
NotosteuuB,  276. 
*        viridis,  275. 
Nototreraa 

ovifertttn,  206. 
Nucras 

delalandii,  254. 
I        ifssellafa,  264. 

Nuiiienius,  157. 
!    Nyctereut^>» 
a/^f*s,  33t>. 

viverrimis,    333,   334, 
343. 


Ochotona 

ctirzonia,  308. 
(Ediarthrus,  280. 

angoleHsis,  280. 

naiaUusi^,  280. 
(Edicnemus,    159,     160, 
162,  163,   164,  166, 
166,  l(i8,  169. 

scohpax,  155,  159. 
Oedionychis,    398,    414, 
415,  419. 

adjiincfa,  449,  460. 

iPMfa,  443,  447. 

alacris,  445. 

albipennis,  419,  426. 

apicicamis,  422. 

arcu<tia,  439. 

arcuaJofasciata,    431 , 
460. 

argentine nsis^  456. 


Oedionjcbis 

atrogtUtata,  455. 
QiropuHctata,  466,  467. 
Ao/yi,  425. 
basinofnta,  453,  460. 
bicolora/a^  469. 
bifa^iata,  442. 
bipartita,  439.  447. 
bipunctaia^  446. 
bipuHctulaia,  452. 
bisbinotaia,  428.  460. 
bistrifaxiaia,  437. 
ftitamia/a,  440. 
boliviaHus,  469. 
cardiH€Uuf,  439,  447. 
ca/harittay  434. 
c^ntromaculata,     431, 

460. 
cincfiprnnis,  460. 
colombiana,    427,   445, 

446. 
compinna/a,  452. 
ccnisimilis,  426. 
cubaua,  451. 
decora.  468. 
difficilis,  444. 
dipus,  419. 
dissepta,  441. 
dis/incfa,  421. 
diversa,  428. 
donckieri,  449. 
dnodecimnotata,    464. 

4<K). 
ecuadoriensis,  423. 
exclantaii<miff       436, 

460. 
fen  est  rat  a,  454. 
figuruia^  437. 
fiivoTnarginata,    451, 

460. 
fiUvotibialu',  448. 
^n^i,  438. 
A<M^i,  449. 
keroacea,  424. 
humboldti,  435. 
humeralu,  427,  468. 
Uligeri^  441. 
Ulustris,  440,  460. 
imptrialis,  442. 
incon^fpicMa,  424. 
indigotoma,  432. 
informist  438. 
ingrata^  429. 
insularis,  445. 
inUrmptihvittala,  436, 

460. 
intermgtuUa,  433. 
jartUms,  444. 
/o^io^a,  439. 
macula^ ifisitfuit  453. 
miilepora,  421. 
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Oedionyrhis 

motschtdskyi^  432. 

nigrimana,  42G. 

ni^robasalis,  469. 

ntffromaculata,  46o. 

nigropunctata^  457. 

nigrosuturalut,  420. 

nigrotibialis,  425. 

nivicularis,  423. 

obicuripennis,  421, 426. 

occipitalis,  442. 

ocdlata,  434,  460. 

palUscens,  422,  424. 

pallidicincfa,  450. 

paraavayensis,  419. 

paraiiina,  427. 

paupera^  422. 

penimilis,  455. 

picifronSf  420. 

plebeja,  426. 

parom,  451. 

pre/iosttf  451. 

promintUa,  460. 

promta^  445. 

pus/itlata,  434. 

^'punctata,  468. 

4t'pustulcUa,  434. 

b-maculafa,  441. 

r^wfl,  444,  460. 

rhodUia,  423. 

roiundicoUia,  419. 

ffw/ira,  433. 

saguUUa,  450. 

/««/<?r/rt,  446. 

semifoveUatay  451 ,  460. 

signifera,  441. 

wrrfwto,  422. 

steinheUi,  442,  448. 

suhcostcUa,  432. 

subdileUata,  455. 

succincfa,  445. 

faniolaia,  449. 

tenuicincta,  428. 

torqucUa,  458. 

13-macM/a/a,  431. 

/rt/o6o,  452. 

turpiSf  426. 

variata,  429. 

variolosa,  451. 

venezudensis,  430. 

mttcUipennis,  448. 

waterfwusei,  435. 

weisei,  446. 
Okapia,  410. 
Oncocoris,  146,  147, 148. 

apicalis,  148. 

Calebs,  149. 

confinis,  149. 

detenus,  149. 

dimidieUus,  149. 

discoideus,  149. 


Oncocoris 

fatnllaceus,  149. 

geniculalits,  149. 

insulanuSf  149. 

lethierryi,  149. 

modestus,  140. 

ow/is,  149, 153. 

punctatm,  140,  149. 

semiviarginatus,  149. 

similis,  149. 

std'similis,  150. 

iransversus,  150. 

truiwatellus,  160. 

ven  traits,  160. 
Ophiophagiis,  488. 
Ophisaurus,     217,    461, 
468,  469,  470,  471, 
473,  474,   475,  47<5, 
477,  488. 

a/>i«,  4<58. 

vefUralis,  217. 
Oribata 

f  areata,  565,  569. 

ftmgera,  5()5. 

lapularia,  565. 

awi«Mi,  565,  569. 

parmeUiKe,  .^05. 

rubens,  565. 
OryctoWus 

ciinicidiu'i  rnossius,  322. 
Oryx 

leucorgx,  296. 
Otaria 

gillespii,  295. 
Otis,  165,  1»)7,  168. 
Ourebia 

montana,  187. 
Oiybelis,  225. 

acti/ntnatus,  225. 
Oxjrhopus,  224,  226. 

cloelia,  224. 

peiix)lariu^,  224. 

plumfM^i.'t,  224. 


Pachjdactylus 

fnbrottii,  2r>2. 

mariqiienstA,  252. 
Pagurus,  501,509. 
PalaBmon 

aliifrons,  550. 

/ari  544,  545,  547,  548. 
550. 

—  spectahiUs,  549. 

reunianttensis,  549. 

(Eupalfiemon)  /«r,  544, 
550. 
Paludicola,  207. 

mexicana,  194. 
Pamdisea,  54, 
Pardosa,  570. 


I  Pentalagus 

furtiessi,  357. 
I  Pentatoma  ^ 

semimarginata,  149. 
truncatula,  149. 
Peromyscus,    519,     524, 
526. 
1  Petalognathus 

nelmlatus,  196,  225. 
Petasophori 

i<>/<)/a,  324,  490. 
Petaurista 
I       leucogenys,    333,    334, 

336,344. 
!       —  to«<p,  344. 

nikkonis,  336. 
'       or«w,  336. 
^fitf,  336. 
Pezoporus,  274. 
I  Phacochoerus 
'       athiopicus,  188. 
I   Pbaiomys 

Wy^Ai.  306.  307. 
Pbellia,    506,   507.   506, 

510. 
Philbedonua,  277. 
coroiiatus,  277. 
regulosus,  278. 
sericeus,  277. 
PhryDobatracbus 
natalensis,  251. 
Phryno8oma,  212,  213. 
flwf/o,  194,  213. 
cornutum,  213. 
dotiglasi,  213. 
modestum,  194,  213. 
orbiculare,  213,  231. 
^aMrf/«,  233. 
Phyllodactylus 
ttthereulosvs,  194,  211, 
240. 
Phyllomedusa,  206. 
dacnicotor,  194.  206. 
j  Physignathus,  257. 
I  Pipa,  250. 
j  Pipiatrellus 
'       ahramus,     333,      334, 

337. 
I       akakovmli,  334. 
aladdin,  521. 
X:ttA/«.  520.  521. 
mimus,  521. 
I       nantis,  521. 

Pirata,  570. 
I  Piroplasma 
j       />^cmi««w,  491. 

cYiwia,  491. 
I       domvanij  491. 

«yM*,  491. 

I       h&minis,  491. 

0W8,  491. 
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Pithecus,  72. 

troglodites,  302. 
Pituophis,  223,  227. 
Platurus 

laticaudatuf,  617. 

schhtorhynchuSy  517. 
Platyeorie.  146,  147, 148, 

150 
Plethodon,  205. 
Plotus 

8p.,  189. 
Podargus,  35,  3<^. 
Podocnemie,  244. 
Poecilogale 

doggefti,  188. 
Polvdectue,     498,      506, 
*  507, 609. 

cupilifera,  506,  510. 
Pongo,  70.  71. 
PontodrihiB,  558. 

crosslandi,  560,  561. 

insularis,  659. 

laccadivensis,  559,  560, 
561. 

lif f oralis,  661. 

TnatsuskimensiSy  559. 

—  chathamiana,  561. 
Potamia,  570. 
Potaoiochoerus 

porcus,  310. 
ProcaTia 

heitoni,  188. 
Procnias,  31. 
Proczelicus,  147. 
Psauimophis 

sibilans,  255. 
Pseudaspis 

cana,  255. 
PeeudocorcTylus 

nikro/epidolus,  253. 
Pseudopus,  217. 

paUasii,  468. 
Pternohyla 

/aliens,  206. 
Pteromjs 

levcogenps,  334. 

niQinmiga,  3 J 4,  345. 
Pteropus 

dast/niallus,  334. 
Pterygi^tes 

mohjHf-us,  334. 
Pt¥c'lio|rnathu.s 

i?/A'i^i-.  542,  544. 

ftftf^Manicus,  542,  543, 
o44. 

Ifarfmtus,      538,      639, 
MU,  541,  543,  544, 

dtfffattts,     542,      543, 

f4*, 
.//uZ-tr,  541.542,  543. 


Ptychognathus 

iniervieJius,  537,   542, 

543. 
o?fya-,  542,  544. 
/)?7f>es,  537,  539,  541, 

542,  543. 
polleni,  538,  M2.  543. 
pusiUus,  537,  540,  541, 
542.  543,  544,  550. 
,       reidtlii,  541,  542,543, 
'  544. 

—  pilosa,    541,   542, 
544. 

spinic(irpu.<,  542,  543. 
Putorius 

alpinus,  305. 
I       crmiiieus,  343. 
'       fVa^Af ,  33i^,  334.  343. 
I       nicali^,  319,  522. 

—  aila^,  319,  320. 

—  galinthias,    319, 
320. 

'       —  sicuJ^,  320. 
I   Pjgopus,  266. 
'       lepidojius,  464. 
I   Python,  59,  65,  67. 

molunts,  64,  65. 

sebo!,  255. 

I  Rana,  208. 
I       angolensi^,  251. 
delalandii,  251. 
I       fascia  fa,  251. 
/orreri.  208. 
fuscigula,  251. 
grayi,  251. 
kalccina,  194.208,230, 

232. 
ma^cureuieusis,  251. 
inoiitczum<B,  194,  208, 

230. 
(ymiKemana,  208,  232. 
palmipeSy  194,  208. 
pusliiltK^fi,  208. 
Begenia 

ocellata,  269. 
Rbadiiiea,  224,  227. 
clavala,  19(i. 
decorala,  196. 
W/for^flf,  196,  231,  233. 
Khanipbastos 
canjiafffs,  180. 
eryihrorhynchtis,  490. 
Rhea,  293. 
Rhineura,  220. 
I   Rhinoceros 
j       bicornis,  297. 

Rhinochetus,  1(>8. 
'   Rhinolophus 
I       <fcr*:)/;X78, 91,  106,112. 
I  118,  120. 


Rhinolophus 
acumiiialus,  96,  97,98, 
121,  132,  133,  134, 
135,  136,  138. 

—  a«^a-,    133,    134, 
145. 

—  fypiais,  133,  134. 
<Bthu)ps,  137. 

<#«/X  76,  86,  87,  90, 
93,  94.  95,   97,  98, 

101.  102,   103.  IW, 

105.  106,  107,  108, 
109,  112,  117,  118, 
120,  121,  130,  134. 

—  himalayanusy   90, 

102,  103,  104,   105, 

106,  107,  108,  144, 
145. 

—  mncrurus,  103,  105, 
144. 

^  »«sri'e.sl04,105,144. 

—  princeps,   102,  105, 

106,  144,  145. 

—  rouxi,  87,  100. 

—  supcranSf  104,  105, 
144. 

—  fener,  103, 104,  105, 
144, 145. 

—  (ypicitSy   104,   105, 
106. 

andammtensis,  106. 

aiidax,  96. 

aumir,   106,   110,  118. 

119.  120. 
bi'haiitaiits,  141. 

—  kisnyiresienMSy  142. 
bla^ii,  121.   130,   136, 

137,  139,  144. 
bcrmeeii&i^,  76,  78,  79, 
81,  82,  83,  84,  85, 
86,  87,  88,  89,  90, 
91,  92,  93,  94,  95, 
99.   100,   101,    102, 

107,  116,  117,  119, 

120,  121,  122,  145. 

—  ^padix,  81,  87,  88, 
94. 

~  typicii^,  87,  88, 121, 

145. 
brcvitarsiis,  126. 
calvpso,  96,   132,  133, 

134,  136,  146. 
capcnm,  76,  117,  120, 

121. 
celebensis,  76,   81,  82, 

83,  84,  85,  107,  116, 

120,  122,  144,  146. 
cinerascens,  98,  99. 
rlivosifs.  76,  106.  117, 

118,120. 
conchi/er,  113. 
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Bhinolophufl 

cornutits,  123, 126, 127, 
128,  135,  136,  145. 
334. 

—  pumUus,  121,  123, 
127,  128,  129,  145. 

—  fi/picus,  128. 
dariwffi  106,  107, 118, 

rio. 

deckeni,  106,  110,  UM, 

119,120. 
detUi,  117,  120. 
dobsoniy  137. 
empusa,  121,  130,  130, 

137,  138,  139. 
euryale,  121,  137,  138, 

142,  144. 

—  helvetica,  142. 

—  judairiis,  137. 
ferrum-efjuinuin,  76,90, 

94.    101,    ion,  107, 

108.  109,   110,  111, 

112,   113,   114,  115, 

116,  117,  UK  119, 

120.  121,   132,  142, 

144,  3I.^3I6. 

—  gentian  icus,  113. 

—  italicus,  113. 

—  nippon,    1 10,    1 15, 

145.  334,  337. 

—  obsciints,  J 14,  115, 
116,119. 

—  prorimits,  112,  115, 
145. 

—  retfii/us,  112,  1 15. 
118,145. 

—  tra gains,  111,  115, 
145. 

—  ft^rim,  113,  115. 

fumigaiit$,  137. 

garoensLs,  129,  13;>, 
131.  145. 

grarilis,  129,  130,  132, 
136,  137,  139,  145. 

hUdehrandti,  137. 

himalayamis,  104,  106. 

hipposideruti,  86,  126, 
127,  12*.\  132.  139, 
140,  141,  142,  143, 
144,  145.  315,  316. 

—  alpinus,  142. 

—  minimm,  139,  140, 
143, 145. 

--  miniUu^,  114,  142, 
143, 144, 145. 

—  paliiduSj  142. 

—  troglopkilus,  142. 
—^5(pfef«.  141,143.144. 

—  fypiu*,  142. 
kei/nK^is,  79. 
landiTi,  137,  138. 


Bhinolophus 

/epidus,  97.  120,   121, 

122,  123,  124,  125, 
12r>,  127,   128,  129, 

130,  131,  132,  133, 
i:55,  136,   137.  138, 

139,  144,  145. 
lifxinoticu^,  W^. 
Mjatits,  137. 
mficUiudi,  138. 
nufcro/is,  137. 
mnerurus,  104. 
DUihyanui^,  76,  77,  89, 

90,  92,  100,  101, 
107,  120,  14.5. 
megnphifllus,  76,  77, 
78,  79,  80.  81,  82, 
83,  93,  107,  116, 
117,  120. 

—  luonachtts,   80,   8l, 
87.  144. 

—  /{/pirns,  79,  145. 
midas,  129,   138,  139, 

140,  143,  141,  14,^ 
ttiiiiiiHUfi,  140. 
^nim,r,  K\  8(),  87,  89, 

97,    98,    121,     122, 

123,  124.  126,  1-27, 
12H,  129,  i;W.  131, 
135,  136,  137,  138, 
139,  140,  143.  144. 

mill  id  lis,  123,  129, 135. 
vioiti>c(ri>s,    121,     123, 

131,  132.  136.  14.^ 
monticola.  97,  i)8,  122, 

123.   124,   125,  i:W, 

135, 145. 
nanus,  76.  77,  81,  82, 

8-i  84,  87,  107.  116, 

117,  120,  144.  \Ab. 
nereis,  90,  91,  92,  93, 

101,    102,   107,   120, 

144, 145. 
nesites,  104,  106. 
nippon,  107,  1(»8,  110, 

111,   112,   114.   116, 

120,  a34. 
ohsrurtis,  108,  110,113, 

114. 
pearsoni,  97.  • 
pefersi,  86,  95,  96,  97, 

98. 124,  i;W,  133, 145. 
phasinri,  141. 
phi/ippinensis,  78,  138. 
prinreps,  104,  106. 
proximus,    107,    108, 

110.112,113. 
pusi/^Ks,  86,  126,  127. 
rainnianika,  9*^,  99. 
re //^^A>»s,  122,124.125, 

133,  135,  136,  145. 


Bhinolophus 
regulm,  107,  108,  110, 

111,112,  114,  120. 
ronxi,  79,  85,  86,  90, 

92,  93,  94,  9,5,  96, 
97,  98,  99,  100,  101, 
102,  107,  117,  119, 
120,  121,  124,  133, 
145. 

—  rubidtts,  99. 

—  sitncus,  98,  99,  144. 

—  ttrpicus,  98,  99,  145. 
ruhidus,  98,  99. 
rttfescens,  113. 
simpler,  76,  77,  78,  79, 

80,  81,  82,  83,  86, 
89,93,94,  lit).  117, 
120,  121,  122,  135, 
137,  138,  144,  145. 

aimu/afor,  117, 120. 

spadix,  87. 

slheiw,  77.  90,  91,  92, 

93,  lOl,  102.  107, 
117,  120,  121,  144, 
145. 

subhadius,    121,     122, 
123,   124,   129,  130, 

131,  132,  136,  137. 
138. 

sumafraniis,    97,   98. 

132,  133,  VM,  135, 
13(},  145. 

superans,  104,  106. 
leMr,  104. 

thomam,    90,    93,    94. 

loo,   101.   102,  107, 

1-20,  144.  145. 

I       iragafus,  107. 108, 110, 

!  111,112,114,120. 

i       frinwalHs,  76,  77.  80, 

81,  82,  83,  84,  87. 
107,  116,  117,  120, 
145. 

typictis,  108. 
uni-hasfattis,  113. 
Virgo,    88,    107,    120, 
144. 
Bhinophryne 

dorsalis,  193,  205. 
Bbinopithecus 

roxellana,  330. 
Rhynchaea,  161,162, 163, 
164,  165,  166,  168. 
capensis,  155,  157. 
i  Rupicola,  52,  55. 
I  Ruppia,  507. 

'  Sagurtia.  499,  500,  507, 

508.  509.  510. 
I       palliata,  507. 

parasitica^  601,  509. 
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Satyrus,  70,  72. 

indtcus,    298,    299, 
3()2. 
Sc-aphiopu8.  205,  208. 

dfi^est,  193,  230. 

hammoiuli,  205. 

muUipiicatuSf  231. 
Scaptira 

ctenod€tctyUi^  254. 

knoxii,  254. 
Sceloporum    212,     213, 

acanthinus,   194,    214, 

231,232. 
aneus,  194,  214,  232. 
asper,  232. 
6«/^fW,  232. 
formosus,    194,   214, 

23I,2;J2. 
gadoma,    195,    246, 

247. 
heieroiepuf,  232. 
melatwrhinus,  195. 
microlepidofus,    195, 

214,  230,  232. 
pyrrhocephalus,     194, 

*  247. 
scahris,  195,  214,  230, 

232,  240. 
sini/ents,  195,  232. 
tpinosHs^   194,    214, 

23!. 
torquatiis,    194,    214, 

216.  232. 
variabilis,    195,   214, 

231,232. 
yarrowi,  232. 
Scelotes 

6»/>fs,  254. 
Scinciis 

officinalis,  482. 
Scturopterus 
monwnga,  334. 

—  amygdali,    333, 
344. 

Sciurus 
/w,  333,  334,  347. 
varius,  346. 
tW^arw,  346,  a^)l. 

—  calolits,  346. 

—  orientis,  333,  345. 
Scolecophis 

amule,  225. 
airocinctus,  225. 
michoacensis,  225. 
Scolopax,  157,  159,  162. 
163,  164,  165,  166, 
168, 169. 
rusticola,  155. 
Scotopelia 
bouvieri,  296. 


StijUiiim 

eanieula,  490. 
Selenidera 

maoulirostris,  296. 
SerrariiLS 

microcephalus,  566, 567, 
569. 
Siinia,  70. 

kiHflookamha,  70. 

nkiUunkainha,  70. 

aa/vn«,  295,  296,  299, 

m 

Sistrorus,  226. 

rtttwa.  226. 
Solenodon,  244. 
Sorex 

hawkeri.  333,  339. 

macropyginttus,  8T8. 

minutm,  339. 

»Ai»/o,  333,  338. 

ww^iwtM,  340,  361. 
Spelerpes,  202,  203,  205. 

6<!//i,    193,    203,   204, 
232. 

cephalicus,  203. 

chiropfertis,    193,   203, 
232. 

/««««,  202,  203. 

gihhicatidus,  203. 

infuscaius^  203. 

leprosus,     193,    203, 
232. 

lined'm,  203. 

wmno,  203,  231. 

multiplicaim,  203. 

orizahensis,    193,   203, 
204,  232. 

rufescens,  203. 

uniformiSf  203. 

variegatm,  193,  203. 

mtc<it aniens,  203. 
SpWrodactylus,  211. 

anihracinus,  211. 

glaucus,  194,211. 

luitatus,  211. 

torquaius,  211. 
Spilotea,  223,  227. 
Spongia 

botryoides.  4. 

coniplicata,  4. 
StaurotypuB 

biporcatus,  209. 

ifiporcatus,  209. 
Stenorbina 

dagenhardti,  225. 
Stenorhjnchus,  509. 
Stercutui,  563. 
Sternothfenis 

nigricans,  252. 

sinuattts,  251. 


Streptophonu,     224. 

atratus,  196. 

diadematut,  224. 
Strathio,  291,  393. 

mo/y6(£opAaiMs,  295. 
StiirnuB.  M. 
Suricata 

felradadyla,  28,  29. 
Sub 

leucomyttax,  333,  334, 
357. 
Syoon 

sp.,  15. 
SymphalanguB,  170. 
SyrrnopuB,  207. 

omiltemanus,  232. 

verructdatus,  194. 


Talpa 

europtta,  335. 

mtmra,  334,  335. 

wogura,  334. 
Tarba,  148. 

favillacea^  149. 
Tarentula,  570. 
TarsostenuB,  273. 

nnivittatus,  273. 
Tatora 

/fl/fex,  188. 

laniura,  523. 
TelepboruB 

himttatus,  271. 

incisus,  271. 

nigrinus,  271. 

/e/^.  272. 

viridescens,  271. 

vUticollis,  271. 

zonal Hs,  271. 
Testudo,  69,  211,243. 

grffca,  60. 

polyphemus,  211. 

tabtUala,  211. 

wWiMi,    59.    67,   68, 
270. 
Tbalassia.  507. 
TbecadactyluB 

rapicauda,  211. 
TbinocoruB,     162,     163, 
164,  165,  166,  168, 
169. 

8p.,  155. 
Tbonut,  202,  241. 

pennaiulm$,   193,  202, 
232. 
Thriocera,  274. 

bicinctella,  274. 

pectoraUs,  274, 275. 
Tbryonomjs 

ncrtVuffriafiiM,  296. 
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Tiliqua,  257,  258,   2«0, 
262, 1'66,  467,  487. 

scincoides^  257. 
Titvra,  37. 
Toluca 

lineaia,  233. 
Tomodactylus 

amultef  232. 
TragelapbiiB 

hor,  18-2. 

haywoodi^  181. 

knuismi,  182. 

scriptust  181. 

aylvatictiSt  181. 
Trapezia,  495. 
Trimerorhinus 

rhomhea/us,  255. 
Trimorphodon,  224. 

biscuiafm,  196,  224. 

tofi,  224. 

tt^Mi^on,  190.  224,  2.S1, 
•J33. 
Triprion 

petasaim,  206. 
Triton 

crvUalm,  58. 
Trochosa,  570. 
Tropidodipaas      224, 

227. 
Tropidonotua,  223, 227. 

chrysocephalus,    li*5, 
233. 

fasciatus,  223. 

godmani,  233. 

melancgaster,  195,  230, 
233. 

wa/rir,  60. 

ordimiiLs     195,     223, 
•?30.  2:13.  240,  241. 

—  ^9iM«,  195. 

—  marcianus,  195. 
p»ym,  512.  513,  515. 
sco/flrw,  195,  233. 
scaliaer,  195.  231. 
sipeaon,  223. 
/wrtMiw,  511,513. 
fw/irfi«,  223,  230. 
variahilis,  231. 
viArt>larf,  51 1,513. 

Tropiduras 

htspidus,    01,    265, 
269. 


Tupinanibis,  208,  269. 

nigropunetatii^,  62,  65, 
268. 
Typlilops 

tenuis,  222. 
Typhlotriton 

spc/aus,  202. 

Ungalia.  222. 

Urot!heca,  224,  227. 

elapoidcs,  196,  224. 
Urotragus 

evami,  314. 
UrotrichuB 

gihfisi,  335. 

/ff/poiV/ftj,333,334,335, 
336,  341,  358. 

—  piliroafris,  333,  342, 
Ur.Hua 

r/rr/o«.  335. 

japonicus,  334,  335. 

t(/rquatu.%  334. 
llta,  212,213. 

auricidata^  213. 

hiearinata,     194,    213, 
230,  240. 

f%«ws,  11»4,  213. 

irregtdans,  194. 

lateralis,  213. 

Ftanshun'afia,  213. 

Vaiiellus,  157,  102,  I6:i, 
104,  16.5,  106,  107. 

vulgaris,  155. 
Varanus,  01,462,485. 

albigularis,  253. 

ej^anthematicvs,  59,2(>7, 
20*^,  209. 

griseiui,  59. 

vilotieun,  254. 
Venator,  570. 
Vespertilio 

sp.,  520. 

aftramus,  337. 

afrieanus,  .522. 

akokomidi,  337. 

hlcpotis,  338. 

A////A1,  522. 

equinm,  113,  141. 

ferrum-cquinum,     1 1 3, 
141. 


Vespertilio 
I      ferrumrequimim  major, 
113. 

—  minor,  141. 
hippocrepis,  113,  141. 
hipposideros,  141. 
nuUschiei,  520. 

—  pe/lucem,  520. 
minufus,  129. 
mirza,  520. 

I       serotinus,  520. 
I       shiraziensis,  520. 
I       suhbadia,  130,  131. 
turciymanus,  520. 
Vulpes 
ferrilatus,    802,     303, 

304,  305. 
flavescens,  303. 
japonicus,  335. 
«////?«*  flavescens,   303, 
.522. 

—  waddelli,  303,  304, 
305. 

Xantusia,  219. 
Xenodon,  227. 

rhahdocephalus,     231, 
233. 
Xenopus 

caXcaratm,  249,  250. 

r/iwV,  249,  2.50. 

/rcweri,  250. 

V<pwV,  248,  249,  250. 

muelieri,  249,  2.50. 

petersii,  249. 
Xeno8auru8,221, 231,242. 

grand  is,  217,  233. 

Zamenis,  223.  227,  231. 

eonsfric(o),  223. 

grahami,  223,  233, 240. 
t       lineaius,  190. 
,       7nenfomriu8t  196,  223, 

231,233. 
I       Tnexicanus,    196,    223, 
I  240. 

I       ornafm,  223. 

pulcherrimus,  196,  223. 
'       semilineatus,  223. 

tftniatus,  223. 
'  Zonurus 
i       polyzonus,  253. 


THE    END. 


Priuted  by  Taylor  aud  Francis,  Bed  Xiioii  Oourt,  Fleet  Street. 
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May  2nd,  1905. 

Dr.  W.  T.  Blanford,  C.I.E.,  F.R.S.,  Vice-President, 
in  the  Chair, 


The  Secretary  exhibited  three  large  photogi'aphs,  presented 
to  the  Society  by  Mr.  Howard  B.  Turner,  of  Hippopotamuses 
swimming  in  a  river  in  their  native  haunts. 

Mr.  R.  E.  Holding  exhibited  and  made  remarks  on  a  series  of 
antlers,  of  the  first  year,  of  the  Roebuck,  Red- Deer,  Fallow- Deer, 
and  Wapiti, 

Mr.  R.  I.  PococK,  F.Z.S.,  exhibited  and  made  remarks  on  a 
specimen  of  the  Spanish  Taiuntula,  Lycosa  hispanica,  that  had 
died  in  the  Society's  Gardens. 

Mi*.  W.  Bateson,  F.R.S.,  exhibited  a  series  of  specimens  of 
domestic  chicks  to  illustrate  peculiarities  in  the  hereditaiy 
transmission  of  white  plumage. 

Mr.  George  R.  Alford  communicated  a  paper  by  Prof.  E.  A, 
MiNCHiN  entitled  "On  Leucosolenia  coiitorta  (Bowerbank), 
Ascartdra  contorta  Haeckel,  and  Ascetta  spinosa  Lendenfeld." 
The  author  pointed  out  that  the  nomenclature  of  the  Ofilcarea 
Homoccela^  was  in  a  more  tangled  state  than  that  of  any  other 
group  of  the  animal  kingdom,  with,  perhaps,  the  exception  of  the 
malarial  parasites.     Dr.  Bowerbank,  who  founded   the  species, 


*  This  Abstract  is  published  by  the  Society  at  3  Hanover  ^uare,  London, 
W.,  on  the  Tuesday  following  the  date  of  Meeting  to  which  it  refers.  It  will 
be  issued,  free  of  extra  charge,  to  all  Fellows  who  subscribe  to  the  Publicationi, 
along  with  the  *  Proceedings' ;  but  it  may  be  obtained  on  the  day  of  publication 
at  the  price  of  Sixpeivce,  or,  if  desired,  sent  post-free  for  the  sum  of  Six 
Shillings  per«unaui,  payable  in  advance. 
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gave  a  diagnosis  that  would  fit  any  Ascon,  and  his  type  specimens 
were  jumbles  of  three  or  four  species ;  consequently  Prof.  Minchin 
declared  his  name  to  be  of  no  systeinatic  value  whatever.  To 
HaeckeFs  name  Aacandra  contorta^  Prof.  Minchin  referred  a 
sponge  extremely  abundant  on  the  Mediterranean  coasts  of 
France.  Haeckel  also  pointed  out  that  Dr.  Bowerbank's  diagnosis 
was  not  definitive  of  the  species,  and  diagnosed  the  species 
by  details  of  spiculation.  In  this  he  was  incorrect  in  saying 
the  monaxons  were  possessed  of  lance- head  distal  ends,  and  that 
gastral  rays  of  the  quadriradiates  "  curved." 

Prof.  Minchin  preferred  to  name  Aacandra  contorta  H.  as 
Clathriim  contorta,  having  a  closely  reticulate  mode  of  growth, 
equiangular  triradiate  systems,  collar-cells  with  basal  nucleus,  and 
parenchymula  larva. 

He  showe<l  that  the  monaxon  spicules  were  very  variable — so 
much  so,  as  to  explain  the  name  Aacetta  apinoaa  Len.  All 
specimens  of  apinoaa  examined  by  him  were  of  small  size,  not 
like  the  broad  spi-eading  growth  of  contorta  containing  monaxon 
spicules ;  and  having  examined  a  slide  labelled  Aacetta  apinoaa 
in  Lendenfeld's  handwriting,  and  having  found  the  triradiate 
systems  exactly  similar  to  those  of  the  true  contorta,  he  came 
to  the  conclusion  that  the  Aacetta  apinoaa  was  only  an  age 
variation  of  Clathrina  contorta,  not  yet  possessing  monaxon 
spicules. 

He  discussed  the  question  whether  there  was  justification  for  a 
new  species  or  whether  this  should  be  regarded  as  a  variation 
only,  on  the  grounds  of  the  formation  of  spicules,  and  which  were 
primary  monaxons  and  which  were  secondary. 

Mr.  F.  E.  Beddard,  F.R.S.,  read  some  notes  on  the  Anatomy 
of  the  Ferret-Badger  {Helictia  peraonata),  based  on  a  dissection  of 
a  specimen  that  had  recently  died  in  the  Society's  Gardens. 

Mr.  W.  P.  Pycraft,  F.Z.S.,  read  a  paper  on  the  Osteology  of 
the  Eurylcemidce,  and  briefly  discui^ed  the  question  of  the 
systematic  position  of  this  group. 

While  agreeing  with  the  general  concensus  of  opinion  as  to  the 
primitive  character  of  these  birds,  he  held  that  the  isolated 
position  which  they  were  supposed  to  occupy  with  regard  to  the 
remaining  Passeres  was  by  no  means  justified  by  facts. 

The  pterylography,  osteology,  and  myology  of  the  Eurylcaniidm 
all  tended  to  show  that  the  neai-est  allies  of  these  bii'ds  were  the 
Cotingicloj. 

Although  undoubtedly  primitive, the  group,  Mr.  Pycmft  pointed 
out,  presented  a  number  of  specialised  charactei-s,  which  were 
especiixlly  mai'ked  in  the  skull  and  muscles  of  the  wing. 


The  next  Meeting  of  the  Society  for  Scientific  Business  will 
be  held  on  Tuesday,  the  16th  May,  1905,  at  half -past  Eight 
o'clock  p  M.,  when  the  following  communications  will  be  made  :— 

L  Mr.  F.  E.  Beddard,  F.R.S. — A  Contribution  to  the  Kjiow- 
ledge  of  the  Encephalic  Ai-terial  System  in  Sauropsida. 

2.  Dr.  B.  Bergroth,  C.M.Z.S. — On  Striduleiting  Rali/inas,  with 
Descriptions  of  new  Genei'a  and  Species. 

3.  SirHARRY  Johnston,  G.C.M.G.,K.C.B.— On  the  Classification 
of  the  Anthropoid  Apes  as  pi-opased  by  the  Hon.  Walter  Rothschild. 


Communications  intended  for  the  Scientific   Meetings  of  the 
Zoological  Socieit  or  London  should  be  addressed  to 


P.  CHALMERS  MITCHELL,  Secretary. 


3  Hanoter  Square,  London,  W. 
9th  May,  1905. 
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Hay  16th,  1905. 

G.  A.  BouLENOER,  Esq.,  F.R.S.,  Vice-President, 
in  the  Chair. 


The  Secretary  read  a  report  on  the  additions  that  had  heen 
made  to  the  Society's  Menagerie  during  the  month  of  April  1905, 
and  called  special  attention  to  a  young  female  Chimpanzee  {Anihro- 
popiiheeua  troglodytes)^  deposited  ;  to  a  young  female  Giraffe  from 
Northern  Nigeria,  probably  belonging  to  the  race  known  as 
Giraffa  camel^mrdalis  peraUa,  purchased ;  to  a  young  male  Huanaco 
{Lama  huanacoa)  from  Punta  Arenas,  Tierra  del  Fuego,  presented 
by  Mr.  Moritz  Braun  and  Capt.  R.  Crawshay ;  and  to  a  pair  of 
0[>ncave-cafiqued  Hombills  {Dichoceroa  bicomis)  from  India, 
purchased. 

Mr.  Oldfield  Thomas,  F.R.S.,  exhibited  examples  of  a  new 
Golden  Mole  which  had  been  obtained  in  connection  with 
Mr.  0.  D.  Rudd's  exploration  of  South  Africa,  and  which  he  pro- 
posed to  call 

Amblysomus  corri^,  sp.  n. 

Smoky  blackish  above  and  below,  darker  than  in  A .  iris.  Skull 
less  broadened  behind  than  in  A,  hottentottus. 

Head  and  body  129  mm.  ;  hind  foot  13  ;  greatest  skull 
length  28. 

ffab,  Knysna,  Cape  Colony. 

Ttfpe.  Ttfale.   B.M.  No.  5.6,5.5.   No.  1021  of  the  Rudd  collection. 


*  Thia  Abstract  is  published  by  the  Society  at  3  Hanover  Square,  London, 
W.,  on  the  Tuesday  following  the  data  of  Meeting  to  which  it  refers.  It  will 
be  issued,  free  of  extra  charge,  to  all  Fellows  who  subscribe  to  the  Putrfications, 
along  with  the  *  Proceedings  * ;  but  it  may  be  obtained  on  the  da?  of  publication 
at  the  price  of  Sixpence,  or,  if  desired,  sent  post-free  for  the  sum  of  Six 
Shillings  per  annum,  payable  in  adyance. 
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Mr.  H.  B.  Paothabi,  B.Sc.,  F.Z.S.,  exhibited  and  made  remarks 
upon  microscopic  slides  of  LankestereUa  tritonis,  a  Hsemogregarine 
parasitic  in  the  blood -corpuscles  of  a  Newt,  Triton  crisUUus, 
This  parasite  was  recently  found  by  Mr.  A.  S.  Hirst,  F.Z.S.,  and 
the  exhibitor,  and  their  observations  hati  since  been  independently 
confirmed  by  Dr.  A.  C.  Stevenson, 

Mr.  F.  E.  Beddard,  F.R.S.,  read  a  paper  entitled  "  A  Contri- 
bution to  the  Knowleilge  of  the  Encephalic  Arterial  System  in 
Saiu'opsida." 

Sir  Harry  Johnston,  G.C.M.G.,  K.C.B.,  read  a  paper  con- 
taining criticisms  of  the  Hon.  Walter  Rothschild^s  proposed 
clajssification  of  the  Anthropoid  Apes.  He  was  disposed  to  agree 
with  Mr.  Rothschild^s  classification  of  the  African  Apes,  but 
suggested  that  the  proper  tiunscription  of  the  native  name  for 
the  Bald  Chimpanzee  should  be  tikvlunkamba  instead  of  (as 
Du  Chaillu  wrote  it)  koolookamba.  Sir  Harry,  however,  could 
not  agree  with  Mr.  Rothschild's  proposed  change  of  the  generic 
name  of  the  Orang  from  Simla  to  Povgo;  and  although  con- 
sidering him  right  in  applying  the  former  name,  at  present  used 
for  the  Orang,  to  the  Chimpanzees,  he  was  of  opinion  that  either 
ScUyrus  or  Pithecus  was  a  far  preferable  name  to  Pongo  for  the 
Orang.  He  concluded  the  paper  with  a  list  of  words  used  in 
several  African  languages  for  the  name  of  the  Chimpanzee,  and 
with  a  precis  of  the  history  of  European  knowledge  of  the 
Anthropoid  Apes  down  to  the  Eighteenth  Century. 

Mr.  Knud  Andersen  contributed  a  paper  on  >;ome  species  of 
Bats  of  the  genus  Rhinclophvs,  in  the  course  of  which  he  showe*! 
the  progressive  evolution  from  the  Austro- Malayan  R,  simplex 
(allied  to  msgaphylltcs),  through  a  long  series  of  Oriental  forms, 
to  the  W.  Palaearctic  R,  ferrum-equinvan^  and  a  similar  chain  from 
tlie  Oriental  R,  lepidus  (allied  to  miiior)  to  the  W.  Palaearetic 
R.  hlasii  and  /?.  euryale,  R»  hipposiderus  was  traced  back  to  the 
Oriental  R.  minor.  A  slight  diflference  between  the  British 
colony  of  R,  hipposiderus  and  the  Central  European  form  of  the 
same  species  was  pointed  out.  All  the  Ethiopian  species  of 
Rhinohphiis  were  shown  to  be  of  Oriental  origin. 

A  paper  was  read  from  Dr.  E.  Bergroth,  C.M.Z.S.,  containing 
the  results  of  his  observations  on  the  stridulating-oi^ans  and 
descriptions  of  five  new  species  (two  of  which  were  referred  to 
new  genera)  of  the  Hemipterous  family  Ualyince. 

Dr.  P.  Chalmers  Mftchell,  Secretary  to  the  Society,  read  a 
paper  entitle<l  "  On  the  Anatomy  of  Limicoliue  Birds,  with 
special  reference  to  the  Correlation  of  Modifications."  The  paper 
dealt  with  the  anatomy,  chieily  muscular,  of  CharadrUdce,  Chioni' 
didcCj  GlareoUdif,  Thuwco^^id<Py  CEdicffe7nid(f,  and  Parrldce* 


Mr  R.  I.  PococK,  F.Z.S.,  Supenntendent  at  the  Gardens, 
read  a  paper  containing  results  of  ob6ei*vation8  made  upon  a 
female  specimen  of  the  Hainan  Gibbon  (Hylobates  haina7itui)y 
now  living  in  the  Society's  Gardens. 


The  next  Meeting  of  the  Society  for  Scientific  Business  (closing 
the  Session  1904-05)  will  be  held  on  Tuesday,  the  6th  June, 
1905,  at  half-past  Eight  o^clock  p.m.,  when  the  following  com- 
munications will  be  made : — 

1.  Col.  C.  DELMi^-RADCLiPFE. — Notos  on  the  Natural  History 
of  Western  Uganda.     (Illustrated  by  lantern-slides.) 

2.  Mr.  Martin  Jacx)by. — Descriptions  of  new  Species  of 
(Edionychis  and  allied  Genera. 

3.  Dr.  P.  Chalmers  Mitchell. — On  the  Intestinal  Tract  of 
Mammals. 


Communications  intended  for  the  Scientific  Meetings  of  the 
Zooi/)oicAL  SociBiY  OP  LoNDON  should  be  addressed  to 


P.  CHALMERS  MITCHELL,  Secretary. 


3  Hanover  Square,  London,  W. 
2Zrd  May,  1905. 
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Dr.  Hexry  Woodward,  F.R.S.,  Vice-President, 
in  the  Chair. 


The  Secretary  read  a  report  on  the  additions  that  had  been 
made  to  the  Society's  Menagerie  during  May  1905,  and  called 
special  attention  to  a  Crowned  Duiker  (Cephcdophua  coroiuUus) 
from  West  Africa,  deposited  on  May  1st ;  to  a  Maxwell's  Duiker 
(CephcUophus  TTUixweUi)  from  West  Africa,  presented  by  Lt.-Col. 
Bartlett,  R.A.M.C.,  on  May  16th  ;  to  a  Nepalese  Hornbill  (Aceros 
nepedensis)  from  the  Himalayas,  received  in  exchange  on  May 
18th  ;  and  to  two  Sulphur- breasted  Toucans  {RhmaphorSios  cari- 
natu8\  purchased  on  May  13th  and  23rd  respectively. 

Mr.  Oldfield  Thomas,  F.R.S.,  exhibited  a  specimen  of  a  new 
Bushbuck,  which  he  proposed  to  call 

Traoelaphus  haywoodi,  sp.  n. 

Neck  well-haired,  without  short-haired  collar.  Coloiu*  very 
dark,  belly  black.  Dorsal  crest  black  anteriorly,  white  on  hinder 
back.  Transverse  stripes  only  three,  very  inconspicuous.  Only 
three  or  four  white  spots  on  haunches.     Horns  very  powerful. 

Greatest  length  of  skull  265  mm.  Length  of  horn  on  curve 
470  mm. ;  basal  circumference  171. 

Hah,  Nyeri,  British  East  Africa. 

Type,  Male.  B.M.  5.5.16.3.  Presented  by  C.  W.  Haywood, 
Esq. 

Mr.  Oldfield  Thomas  also  exhibited  some  mammals  and  birds 
from  Japan  which  had  been  obtained  by  a  collector  sent  out  by 
the  Society's  President,  His  Grace  the  Duke  of  Bedford,  K.G., 


*  This  Abatraot  is  published  by  the  Society  at  3  Hanover  Square,  London, 
W.,  on  the  Tuesday  following  the  date  of  Meeting  to  which  it  refers.  It  will 
be  issued,  free  of  extra  charge,  to  all  Fellows  who  subscribe  to  the  Publications, 
along  with  the  •  Proceedings  * ;  but  it  may  be  obtained  on  the  day  of  publication 
at  the  price  of  Sixpence,  or,  if  desired,  sent  post-free  for  the  sum  of  Six 
Shillings  per  annum,  payable  in  adyanoe. 
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who,  in  order  to  show  his  sympathy  with  the  technical  side  of  the 
Society's  work,  proposed  to  further  Zoological  Science  by  having 
systematic  collections  made  in  that  part  of  the  world.  The  speci- 
mens would  be  laid  before  the  Society  from  time  to  time,  and 
after  being  worked  out  by  specialists,  would  be  presented  to  the 
National  Museum. 

Of  the  present  series  Mr.  Thomas  drew  attention  to  a  fine 
Marten  which  appeared  to  be  different  from  the  true  MvsUin 
melampus,  and  which  he  proposed  to  call 

MUSTELA  MELAMPUS  BEDFOBDI,  Subsp.  n. 

General  colour  olivaceous  isabella,  quite  different  to  the  golden 
yellow  of  true  melampus.  Throat  and  neck  with  a  stiongly  con- 
trasted yellow  patch. 

Hah.  Nara  district,  Southern  Central  Hondo. 

Type.  Adult  male.  Original  number  213.  Collected  by  M.  P. 
Anderson. 

Mr.  R.  I.  PococK,  the  Superintendent  of  the  Gardens,  exhibited 
a  female  specimen  of  the  Jamaican  Scorpion,  Centrums  insidanus, 
carrying  its  young  on  its  back.  The  specimen  had  been  pi-esented 
to  the  Society  by  Mr.  H.  Munt,  F.Z.S. 

Dr. 

paper 

illustrated  it  by  lantern-slides  prepared  from  some  of  the  drawings 
which  he  hoped  would  accompany  the  memoir  on  publication. 
In  the  course  of  the  last  eight  years,  the  Author  had  taken  every 
possible  opportunity  of  studying  the  alimentary  tract  of  Mammals 
from  specimens  that  had  died  in  the  Society*s  Gardens,  and  had 
obtained  additional  material  elsewhere,  with  the  result  that  his 
investigations  covered  over  two  hundred  individuals,  and  included 
the  greater  number  of  the  Mammalian  Orders.  The  paper 
described  the  Mammalian  Intestinal  Tract  as  being  composed  of 
three  definite  morphological  regions : — the  duodenum  ;  Meckel's 
tract,  which  was  derived  from  the  pendent  loop  of  Mammah'an 
embryology,  and  was  an  outgrowth  corresponding  to  only  a  very 
short  part  of  the  primitive  straight  gut ;  and  the  hind-gut.  As 
compared  with  the  disposition  in  Birds,  the  Mammalian  duodenum 
was  less  specialised ;  Meckel's  tract,  which  in  Birds  the  Author 
had  already  shown  fell  into  a  series  of  patterns  of  systematic 
impoi-tance,  was  much  more  homogeneous  throughout  the  Mam- 
malian series ;  the  hind-gut,  wliich  was  of  little  importance  in 
Birds,  was  developed  in  Mammals  in  varied  patterns  which  had 
systematic  importance,  llie  Author  showed  that  the  single  csecum 
which  was  characteristic  of  Mammals  was  pit)bably  one  of  an 
original  pair,  and  that  the  traces  of  this  paired  origin  were  much 
more  frequent  in  Mammals  than  had  been  supposed.  He  stated 
that  the  primitive  paired  caeca  of  Mammals  were  homologous  with 
those  of  Birds.     The  paper  then  gave  a  systematic  account  of  the 


P.  Chalmers  MrrcHKLL,  Secretary  of  the  Society,  read  a 
entitled   "On   the   Intestinal   Tract  of    Mammals,"  and 
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characters  of  the  intestinal  tract  in  the  different  Mammalian 
groups,  and  concluded  with  the  inferences  as  to  the  affinities  of 
these  groups  that  the  patterns  supplied. 

Lieut.-Col.  C.  Delme-Radcliffe,  M  .  V.O.,  F.Z.S.,  gave  an  account, 
illustrated  by  a  fine  collection  of  specimens  and  a  series  of  lantern - 
slides,  of  the  Natural  History  of  Western  Uganda,  deduce  1  from 
observ^ations  and  collections  made  by  him  while  acting  as  British 
Boundary  Ojmmissioner  on  the  Uganda  frontiers. 

Dr.  H.  Gadow,  F.R.S.,  read  a  paper  on  the  Distribution  of 
Mexican  Amphibia  and  Reptilia.  After  a  critical  revision  of  the 
species  reconfed  from  Mexico,  the  Author  stated  that  he  grouped 
them  according  to  the  prevailing  physical  features  of  the  country. 
It  was  found  that  Mexico  had  received  its  present  fauna  from  both 
the  Ncaiihem  and  the  Southern  Continents.  The  Northern 
immigrants  had  spread  over  high  tablelands  and  mountains,  whilst 
not  a  few  species  had  descended  into  the  hot  lowlands,  even  into 
Central  America  and  still  further  south.  On  the  other  hand,  the 
Southerners  wei-e  divided  by  the  plateau  into  an  Atlantic  and  a 
Pacific  mass,  each  ha\ang  had  time  to  modify  many  of  its  members 
according  to  the  very  different  physical  features.  Scarcely  any  of 
these  Southerners  had  ascended  the  plateau,  but  -they  were  not 
averse  to  ascending  high  outlying  mountains.  A  comparative 
list  of  species  confined  to  high  altitudes  was  given,  and  the  con- 
clusion arrived  at,  with  the  help  of  geological  data  and  the  fauna 
of  the  Antilles,  was  that  the  exchange  between  the  Norfch  and 
South  took  place  during  the  Miocene  epoch,  at  which  period  alone 
the  Antilles  were  connec-ted  with  Central  America. 

Mr.  G.  A.  BouLENGER,  F.R.S.,  described  the  new  species  of 
Reptiles  discovered  in  Mexico  by  Dr.  H.  Gadow. 

Mr.  G.  A.  BouLENGER  also  presented  a  pjiper  containing  an 
account  of  the  Batrachians  and  Reptiles  collected  in  South  Africa 
by  Mr.  C.  H.  B.  Grant  and  presented  to  the  British  Museum  by 
Mr.  C.  D.  Rudd. 

Mr.  F.  E.  Beddard,  F.R.S.,  communicated  some  notes  on  the 
Anatomy  of  the  Yellow -throated  Lizard,  Gerrhosatfrus  /laHgtUaris, 

Mr.  Beddard  also  presented  notes  on  the  Cerebellum  in  the 
Exanthematic  Monitor,  Varamis  eocanthemaimis,  and  on  the 
Cerebral  Hemispheres  in  the  Taniguira  Lizard,  Tropidurus 
hispidus, 

Mr.  RicuARD  AssiiETON,  F.Z.S.,  communicated  a  paper  on  the 
Fcetus  and  Placenta  of  the  Spiny  Mouse,  Acorn t/s  cahirinus. 
The  paper  pointed  out  tbit  the  foetus,  received  from  the  Society's 
Gardens,  was  covered  by  a  thin  epitrichium  which  was  perforated 
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by  the  stouter  hairs.  The  placenta  was  discoidal  and  closely 
resembled  that  of  the  Mouse  {Aftie  musctUus),  The  trophoblast 
was  greatly  thickened,  and  formed  a  distal  portion  which  waa 
broken  up  into  a  system  of  large  irregular  spaces  containing 
maternal  blood,  and  a  proximal  portion  witii  more  r^ular 
channels  containing  maternal  blood  between  which  fcetal  vessels 
extended.  The  proximal  wall  of  the  yolk-sac  was  very  vascular 
and  much  folded,  but  the  folds  did  not  become  involved  in  the 
placental  tissue  as  in  some  other  Miu*id{e.  The  course  of  the 
blood-circulation  and  details  of  histology  were  also  described. 

A  paper  was  communicated  by  the  Rev,  H.  S.  Gorham  on  some 
new  Coleoptera  from  South  Africa.  The  Beetles  referred  to  were 
of  the  families  McUcKodermatay  CleridcB,  and  Erotylidce ;  and  had 
been  collected  by  Dr.  H.  Brauns  of  WiJlowmore,  in  Cape  Colony, 
either  at  Willowmore  or  at  Delagoa  Bay  in  1900  or  1901  ;  and 
indicated  that  the  Fauna  of  South  Africa  was  rich  in  species  of 
the  two  first  families,  and  more  so  than  had  been  supposed  in 
members  of  the  latter  family.     One  new  genus  was  described. 

Dr.  A.  Smith  Woodward,  F.R.S.,  communicated  a  paper  by 
Baron  Francis  Nopcsa  entitled  "Remarks  on  the  supposed 
Clavicle  of  the.Sanropodous  Dinosaur  Diplodocns.'' 


This  Meeting  closes  the  Session  1904-1905.  The  next  Session 
(1905-1906)  will  commence  in  November  next. 

The  following  Papers  have  been  received : — 

1 .  Mr.  Martin  Jacoby,  F.E.S. — Descriptions  of  new  Species  of 
Oedionychis  and  allied  geneia  (Phytophagous  Coleoptera). 

2.  Dr.  Walter  Kidd,  F.Z.S.— On  the  Papillary  Ridges  in 
Mammals,  chiefly  Primates. 

3.  Mr.  F.  E.  Beddard,  F.R.S.— On  some  points  in  the  Vascular 
System  of  Hatteria  compared  with  that  of  the  Lacertilia  and 
C*rocodilia. 


Communications  intended  for  the  Scientific  Meetings  of  the 
Zoological  Society  of  Londox  should  be  addressed  to 

P.  CHALMERS  MITCHELL,  Secretary, 

3  Hanover  Square,  London,  W. 
I3ih  June,  1905. 


No.  22. 


ABSTRACT  OF  THE   PROCEEDINGS 


OF  THB 


ZOOLOGICAL   SOCIETY    OF  LONDON.* 

November  14tli,  1905. 
G.  A.  BouLENGER,  Esq.,  F.R.S,,  Vice-President,  in  the  Chair. 


The  Secretary  read  a  report  on  the  additions  that  had  been 
made  to  the  Society's  Menagerie  during  the  months  of  June, 
July,  August,  September,  and  October,  1905. 

Col.  W.  H.  Broun  exhibited  the  mounted  head  and  skin  of  a 
white  Water-buck  (Kobus  eUipsiprymnua)  from  British  East 
Africa ;  and  two  mounted  heads  of  the  Rhinoceros,  one  of  which 
showed  abnormal  growth  of  the  anterior  horn,  whilst  the  other 
bore  four  horns,  viz.  two  on  the  nose,  one  between  the  eai-s,  and 
one  nearly  at  the  back  of  the  head. 

The  Hon.  Wai/ter  Rothschild,  F.Z.S.,  exhibited  specimens  of 
a  very  rare  and  interesting  Marsupial,  hitherto  unique,  in  the 
Paris  Museum,  viz.  Daciylopsila  pcUpator  Milne-Edw.,  which 
differed  from  D,  trivirgata  by  the  extremely  thin  prolonged 
second  finger. 

Mr.  Rothschild  also  exhibited  two  tusks  which  had  been 
obtained  by  Baron  Maurice  de  Rothschild  during  his  recent 
expedition  to  Abyssinia.  They  were  so  unlike  the  normal  tusks 
of  any  known  animal  that  Mr.  Rothschild  was  of  opinion  they 
might  belong  to  some  new  form. 

Mr.  A.  S.  Hirst,  F.Z.S.,  exhibited  micrascopic  prepamtions 
of  a  new  Haemosporidian  from  the  blood  of  an  African  Stork 


•  This  Abstract  is  published  by  the  Society  at  3  Hanover  Square,  London 
W.,  On  the  Tuesday  following  the  date  of  Meeting  to  which  it  refers.  It  wil 
be  issued,  free  of  extra  charge,  to  all  Fellows  who  subscribe  to  the  Publications, 
along  with  the  *  Proceedings ' ;  but  it  may  be  obtained  on  tlie  day  of  publication 
at  the  price  of  Sixpence^  or.  if  desired,  sent  post-free  for  the  sum  of  Six 
Shillingi  per  annum,  payable  in  adrance. 
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(Lepioptihta  a'umeniferus).  He  poiute<l  out  th^-t  this  parasite 
belonged  to  the  genus  HaUeridium  ^  but  differed  from  H,  dani- 
lewskyi  in  its  greater  size  (stade  moyen  7-10^),  and  also  in  its 
method  of  sponilation,  in  which  the  merozoites  were  more 
numerous,  smaller,  and  arranged  in  a  ball-like  rounded  mass. 
The  name  HaMeridium  cruinenium  was  proposed  lot  the  new 
species. 

Dr.  P.  L.  ScLATER,  F.R.S.,  read  a  letter  addressed  to  him  by 
Mr.  William  Rodier,  of  Tambua  Station,  Cobar,  N.S.W.,  con- 
cerning the  continued  success  of  Mr.  Rodier's  plan  for  counter- 
acting the  Rabbit-pest,  and  explained  the  plan,  which  consisted 
simply  in  catching  the  rabbits  alive  and  killing  the  females  only, 
letting  the  males  go  free. 

Mr.  Hexry  Schebrex,  F.Z.S.,  made  some  remarks,  illustrato<l 
by  lantern -si  ides,  on  the  Saiynis  indicus  of  Tulpius,  said  to  be 
the  type  of  the  genus  Simia,  with  the  view  of  showing  that  the 
animal  was  a  Gorilla,  and  was  recognised  before  the  middle  of 
the  eighteenth  century  as  differing  from  a  Chimpanzee.  The 
distinction  between  the  tschego  and  the  ngina  was,  he  said, 
known  in  England  in  the  first  quarter  of  the  nineteenth  century. 

Dr.  Walter  Kidd,  F.Z.S.,  read  a  paper,  illustrated  by  lantern- 
slides,  **  On  the  Papillary  Ridges  in  Mammals,  chiefly  Primates." 
The  arrangements  of  the  ridges  on  the  hand  and  foot  of  24 
species  were  shown  and  described,  and  their  functions  discussed. 
Arguments  were  brought  forward  to  show  that  their  primary 
function  was  to  increase  the  delicacy  of  the  sense  of  touch. 

Mr.  J.  Lewis  Bon^hotb,  F.Z.S.,  communicated  a  paper  on  the 
Mammals  brought  back  by  the  Tibet  Mission.  The  collection 
was  very  small,  containing  examples  of  only  some  eight  species 
three  of  which  were  described  as  new,  viz. : — 

(1)  Vulpes  vulpes  waddelli,  subsp.  n.  Similar  to  F.  v.fla- 
resceriSj  but  the  whole  coloration  much  brighter,  especially  the 
median  dorsal  area,  which  was  deep  i*ed  and  markedly  distinct 
from  the  colour  of  the  flanks. 

(2)  Cricetulus  lama,  sp.  n.  Allied  to  C.  phcnts,  but  much 
greyer  in  general  coloration,  and  the  tail  somewhat  longer  and 
stouter. 

(3)  MiCROTUS  (Phacomys)  waltoni,  sp.  n.  Closely  allied  in 
skull -characters  to  Ph,  blf/thi.  The  general  coloration,  however, 
was  fulvous -gi'ey,  slightly  greyer  over  the  anterior  part  of  the 
body. 

A  communiciition  fit)m  Dr.  Einar  Lonnbero,  C.M.Z.S.,  con- 
tained notes  on  the  googniphicul  distiibution  of  the  Okapi. 
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A  communication  from  Major  G.  F.  Evans  contained  notes  on 
observations  he  had  made  on  the  Goiul  (Cemas  goral)  in  Burma, 

A  paper  by  Miss  Dorothea  M.  A.  Bate  contained  an  account 
of  a  collection  of  the  Mammals  of  Crete,  Examples  of  sixteen 
forms,  of  which  six  were  descri})ed  as  new  subspecies,  were  con- 
tained in  the  collection,  and  these  were  enumerated  and  remarked 
upon  in  the  paper. 


The  next  Meeting  of  the  Sixiiety  for  Scientific  Biifeiness  will 
be  held  on  Tuesday,  the  28th  November,  1905,  at  half-past  Eight 
o'clock  P.M.,  when  the  following  communications  will  be  made  : — 

1.  Mr.  Oldfield  Thomas,  F.R.S.— The  Duke  of  Bedford's 
Exploration  in  Eastern  Asia.  List  of  Mammals  obtained  by 
Mr.  M.  P.  Anderson  in  Japan. 

2.  Mr.  C.  Tate  Regan,  F.Z.S.— A  Revision  of  the  Fishes  of 
the  Family  Gcilaxiidas, 

3.  Mr.  J.  Lewis  Bonhote,  F.Z.S, — The  Mammalian  Fauna 
of  China. — Part  I.  Murincp, 

4.  Mr.  R.  Lydekker,  F.R.S. — On  Colour-evolution  in  Guerezas. 


The  following  Papei*s  have  been  received  ; — 

1 .  Mr.  Martin  Jacoby,  F.E.S. — Descriptions  of  new  Species  of 
Oedionychis  and  allied  Genera  (Phytophagous  Coleoptera). 

2.  Mr.  Bashford  Dean. — Notes  on  the  Living  Specimens  of 
the  Australian  Lung- fish  {Ceralodzis  forsteri)  in  the  Zoological 
Society's  Collection. 

3.  Dr.  Alfred  Duges. — Description  d'un  Ophidien  nouveau 
du  Mexique  (Morenoa  orizabenms,  gen.  et  sp.  nn.). 

4.  Mr.  L.  DoNCASTER,  F.Z.S. — On  the  Colour-variation  of  the 
Beetle  Gonioctena  varicihilis, 

5.  Capt.  F.  Wall,  C.Z. M.S.— Notes  on  a  Collection  of  Snakes 
from  Japan  and  the  Loo  Choo  Islands. 

6.  Mr.  Percy  I.  Lathy,  F.Z.S. — On  Three  new  Forms  of 
Butterfly  of  the  Genus  Heliconius. 

7.  Mr.  Frank  E.  Beddard,  F.R.S.— On  some  Points  in  the 
Vascular  System  of  Hatteria  compared  with  that  of  the  Lacertilia 
and  the  Crocodilia. 

8.  Mr.  Frank  E.  Beddard,  F.R.S. — On  a  new  Species  of  Po^i^o- 
drilus  fiom  the  Shores  of  the  Red  Sea. 
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9.  Mr.  Frank  E.  Beddard,  F.R.S.— On  an  Enchyti-acid  Womi 
(He^dea  Ufroyiy  sp.  n.)  from  India,  destructive  to  the  Eggs  of  a 
Lociwt  (Acridium  sp.). 

10.  Mr.  Frank  E.  Beddard,  F.R.S.— Further  Contributions  to 
the  Anatomy,  especially  of  the  Vascular  Sj'stem,  of  Lacertilia. 

11.  Mr.  H.  R.  HooQ,  F.Z.S.— On  some  Spiders  of  the  Family 
LycosicUB  from  South  Australia, 

12.  Dr.  J.  G.  DE  Man. — On  Species  of  Crustaceans  of  the  Genera 
PtychogiuUhus  Stimps.  and  Palcemon  Fabr.,  from  Christmas  Island. 

13.  Mr  W.  Storrs  Fox,  F.Z.S.— On  Bones  of  the  Lynx  from 
Cales  Dale,  Derbyshire. 

14.  Mr.  Ou)PiEiJ)  Thomas,  F.Ri5. — On  a  Collection  of  Mam- 
mals from  Persia  and  Armenia  presented  to  the  British  Museum 
by  Col.  A.  C.  Bailward. 

15.  Mr.  G.  Candler. — Field-notes  on  the  Habits  of  the  Vulture. 

16.  Mr.  R.  Staples-Browne,  F.Z.S. — Note  on  Heredity  in 
Pigeons. 

17.  Mr.  R.  Lydekker,  F.R.S.— The  White-maned  Serow. 

18.  Mr.  E.  S.  RuBSELL. — On  Trichorhizay  a  new  Hydroid  Ge  nus 


Communications  intended  for  the  Scientific  Meetings  of  the 
Zoological  Societt  of  London  should  be  addressed  to 

P.  CHALMERS  MITCHELL,  Secretary. 

3  Hanover  Square,  London,  W. 
2Ut  November,  1905. 


No.  23. 

ABSTRACT  OF  THE  TROCEEDINGS 


OP  THE 


ZOOLOGICAL   SOCIETY   OF   LONDON* 

November  28t]i,  1905. 
Dr.  Henry  Woodward,  F.R.S.,  Vice-President,  in  the  Chair. 


Mr.  J.  T.  Cunningham,  M.A.,  F.Z.S.,  exhibited  some  photo- 
gi-aphs  of  a  horse  bearing  incipient  horns.  They  were  about 
^  inch  in  length,  the  left  being  slightly  larger  than  the  right,  and 
there  could  be  no  doubt  that  they  were  outgrowths  of  the  frontal 
bone.     The  growths  were  covered  with  normal  skin  and  hair. 

Mr.  Frank  Slade,  F.Z.S.,  exhibited  photographs,  which  had 
been  taken  in  the  Horniman  Museum  at  Forest  Hill,  of  a  Sea- 
Anemone  (Anemonia  sulcata)  in  the  process  of  division. 

Mr.  Douglas  English  exhibited  and  made  remarks  upon  a 
living  albino  specimen  of  the  Field -Vole  {Microtua  agrestis)  which 
had  been  captiu*ed  last  July  in  Wales. 

Mr.  G.  A.  BouLENGER,  F.R.S.,  exhibited  a  living  lizard,  Lacerta 
muralisj  from  Brozzi,  province  Florence,  which  he  had  received 
from  Dr.  A.  Banchi,  through  the  mediation  of  Dr.  J.  de  Bedriaga, 
C.M.Z.S.  The  lizartl  belonged  to  the  typical  form  of  the  Wall- 
Lizard,  but  was  remarkable  for  its  black  coloration,  above  and 
below.  Melanistic  forms  of  the  Wall-Lizard  were  well  known  on 
small  islands  in  the  Mediterranean,  but,  so  far  as  Mr.  Boulenger 
was  aware,  no  black  specimen  had  ever  been  recorded  from  the 
mainland.  The  scales  across  the  body  numbered  58  and  the 
lamellar  scales  under  the  fourth  toe  25  in  the  specimen  exhibited ; 
these  two  numbers  being  sufficient  to  distinguish  the  Brozzi 
lizard  from  the  melanotic  insulars  previously  described. 

Capt.  Albert  Pam,  F.Z.S.,  made  some  remarks  on  a  living 
specimen  of  the  Violet-cheeked  Humming-bird  (Petasophora 
iolota)  which  he  had  recently  brought  home  from  Venezuela  and 
presented  to  the  Society's  Menagerie.  He  also  gave  a  general 
account  of  the  habits  of  these  birds,  as  observed  by  him,  in  a  wild 

*  This  Abstract  is  published  by  the  Society  at  3  Hanoyer  Square,  London, 
W.,  on  the  Tuesday  following  the  date  of  Meeting  to  which  it  refers.  It  will 
be  issued,  free  of  extra  rhargp,  to  all  Fellows  who  subscribe  to  the  Publications, 
along  with  the  *  Proceedings' ;  but  it  may  be  obtained  on  the  day  of  publication 
at  the  price  of  Sixpence,  or,  if  desired,  scut  post-free  for  tlie  sum  of  i^ijc 
ShiUing»  per  annum,  payable  in  advance. 
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and  c«nptive  state,  ami  notes  on  their  m&nagement  and  feeding 
while  in  confinement. 

Mr.  W.  R.  Ogilvib- Grant,  F.Z.S,,  sent  for  exhibition  a  name<l 
set  of  the  Birds  collected  in  Japan  by  Mr.  M.  P.  Anderson  in 
connection  with  the  Duke  of  Bedford's  Explonition  in  Ea>teni 
Asia.  Ko  new  species  were  obtained,  but  several  of  the  specimens 
were  of  special  interest  as  illustniting  stages  of  plumage  not 
represented  in  the  British  Museum. 

Mr.  R.  Lydekker,  F.Z.S.,  contributed  a  paper  in  which  he 
described  a  transition  in  the  general  type  of  colouring  from  the 
wholly  black  Colohus  guereza  in  one  direction,  through  several 
intermediate  forms,  towards  the  black-and-white  6\  caudcttus, 
and  in  another  direction  towards  C,  vellerosus. 

In  a  second  communication  Mr.  Ltdekker  described  a  mounted 
specimen  of  the  White- maned  Serow  (N^emorhcediis  argyrochoetes 
Heude),  of  Szecliuen,  the  first  example  of  the  species  ever  re- 
ceived in  England,  and  perhaps  in  Euro})e. 

Mr.  Oldfield  Thomas,  F.R.S.,  F.Z.S.,  read  a  paper  on  the 
Mammals  collected  in  Japan  by  Mr.  M.  P.  Anderson  for  His  Grace 
the  Duke  of  Bedford,  and  presented  by  the  latter  to  the  National 
Museum.  The  collection  was  one  of  the  most  valuable  for  scientific 
purposes  which  had  ever  been  received  from  any  one  region. 
Over  600  specimens  had  been  obtained,  belonging  to  50  species 
and  subspecies,  of  which  several  were  described  as  new.  But 
the  chief  value  of  the  collection  lay  in  the  fine  series  of  properly 
localised  specimens  of  species  which  had  not  been  sent  to  Europe 
since  the  time  of  Temminck's  *  Fauna  Japonica.'  By  the  help  of 
these  specimens  the  dLstribution  of  the  species  was  fairly  well 
shown,  while  the  Museum  would  now  possess  examples  of  all  the 
older  known  species  suitable  for  comparison  with  their  allies  from 
other  parts  of  Eastern  Asia,  such  specimens  having  been  hitherto 
conspicuous  by  their  absence. 

Of  the  new  forms  special  attention  was  directed  to  the  fol- 
lowing : — 

EVOI'OMYS  BEDFORDIiK,  sp.  n. 

A  Craseoniya  allied  to  E,  imfocanu^^  but  coloured  more  like 
E,  glareolus,  and  with  a  longer,  less  liairy  tail. 

Dimensions  of  the  tvpe : — IIe»ul  and  body  119  mm. ;  tail  47; 
hind  foot  20. 

Hah,  Shinshinotsu,  Hokkaido. 

Type,  Male.     Original  number  23. 

EVOTOMYS  andersoni,  sp.  n. 

Allied  to  E.  hedfordio'^  but  with  longer  tail  and  conspicuously 
Icvss  powerful  teeth. 

Dimensions: — Head  and  body  120mm.;  tail  54;  hind  foot 
18-5 

1/ab.  Tsunagi,  N.  Hondo. 

Tijpr.  Male.     Original  nund>er  76. 


EVOTOMYS  MIKADO,  Sp.  n. 

A  true  Evotomys^  coloured  very  like  the  European  E,  glareolus, 
though  more  strongly  rufous. 

Dimensions : — Il^d  and  body  104  mm. ;  tail  34  ;  hind  foot  17. 

Hob.  Aoyama,  Hokkaido. 

Type,  Female.     Original  number  107, 

SOREX  SHINTO,  Sp.  n, 

A  small  species  allied  to  S,  minutuSy  but  with  an  unusually 
long  tail. 

Dimensions  : — Head  and  body  50  mm. ;  tail  49 ;  hind  foot  11*5, 

Ilab.  Makado,  N.  Hondo. 

Type,  Male.     Original  number  47. 

Mr.  C.  Tate  Regan,  B.A.,  F.Z.S.,  read  a  paper  entitled  "  A 
Revision  of  the  Fishes  of  the  Family  Galax iidce,"  Two  genera 
were  recognised,  Galaxias  and  Neochannaj  the  latter  consisting  of 
a  single  species  only.  Twenty- eight  species  of  Galaxias  were 
described,  including  G,  attenuatits  Jenyns,  found  on  the  coasts 
and  in  the  rivers  of  Australia,  New  Zealand  and  Chili,  Patagonia, 
and  the  Falkland  Is.,  and  two  peculiar  to  the  Cape  of  Good  Hope, 
five  to  New  Zealand  and  the  neighbouring  islands,  five  to  Chili, 
Patagonia,  and  the  Falkland  Islands,  and  fifteen  to  Australia  and 
Tiismania.     Five  species  were  described  as  new  to  science. 

Mr.  J.  Lewis  Bonhotb,  F.Z.S.,  communicated  the  first  of  a 
series  of  papers  dealing  with  the  Mammalian  Fauna  of  China. 
The  present  part  dealt  with  the  Murince,  containing  the  genera 
Mas  and  Micromys^  giving  descriptions  and  synonymy  as  well 
as  emphasising  the  distinctive  characters  by  which  the  various 
species  might  be  easily  distinguished.  Two  species  were  described 
as  new,  of  which  the  following  are  preliminary  descriptions : — 

MUS  HUANG,  sp.  n. 

Similar  to  Mn>8  confudanuB^  but  general  colour  much  brighter 
and  tail  without  white  tip. 

MuS  LING,  sp.  n. 

Smaller  than  Mus  huang  and  paler  in  general  coloration.  Yery 
similar  to  Mus  cremoriventer  Mill.,  but  with  bicolor  instead  of 
unicolor  tail. 

Mr.  F.  E.  Beddard,  F.R.S.,  read  a  paper  entitled  "  Some 
Additions  to  the  Knowledge  of  the  Anatomy,  principally  of  the 
Vascular  System,  of  Hatteria,  Crocodilus,  and  certain  Lacertilia." 

A  communication  from  Mr.  Martin  Jacoby,  F.E.S.,  contained 
descriptions  of  111  new  species  of  Phytophagous  Coleoptera  of 
the  family  HaUickke, 
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On  further  search  two  other  specimens  exhibiting  the  same 
structure  had  been  found,  and  it  appeared  therefore  that  Dormice, 
like  Lizards,  were  able  partly  to  regenerate  their  tails,  when 
these  important  balancing-organs  got  accidentally  broken. 

Dr.  W.  G.  RiDEWooD,  F.Z.S.,  exhibited  microscopic  sections  of 
the  skeletal  tube  found  in  the  restored  tail  of  one  of  the  Dormice 
(Graphiuras)  exhibited  by  Mr.  Thomas.  He  showed  that  the 
wall  was  made  up  of  close-set  lamellae,  producing  in  a  transverse 
section  a  fine  concentric  striation.  Lacunae  with  numerous 
branching  canaliculi  were  disposed  regularly  in  relation  with  the 
concentric  striations,  and  the  general  effect  was  that  presented  by 
a  transverse  section  of  the  humerus  or  femur  of  a  Frog.  Internally 
to  the  bony  layers  and  contiguous  with  the  central  jelly  was  a 
moderately  thick  layer,  which  was  clear,  homogeneous,  and  highly 
refractive. 

Dr.  Ridewood  also  exhibited,  by  way  of  contrast,  slides  of  the 
skeleton  of  the  restored  tail  of  an  Iguana  Lizard,  the  skeletal 
tube  in  this  case  being  composed  of  (deified  fibro-cartilage  and 
not  of  bone. 

In  a  paper  communicated  to  the  Society  by  Prof.  Hicksox, 
F.R.S.,  and  illustrated  by  lantern-slides.  Prof.  J.  E.  Duerden,  of 
the  Rhodes  University  College,  Grahamstown,  Cape  Colony,  gave 
an  account  of  his  observations  and  experiments  on  the  habits  and 
reactions  of  Crabs  bearing  Sea- Anemones  in  their  claws. 

A  communication  from  Capt.  F.  Wall,  C.M.Z.S.,  contained 
notes  on  a  large  collection  of  Snakes  made  by  Mr.  Alan  Owston 
in  Japan  and  the  Loo  Choo  Islands. 

Mr.  H.  R.  Hogg,  F.Z.S.,  read  a  paper  on  a  collection  of  South 
Australian  Spiders  of  the  family  LycosidcR  contained  in  the 
Museum  at  Adelaide.  He  stated  that  this  was  one  of  the  most 
widely  distributed  families  of  Arachnida,  but  that,  except  in  pize, 
the  many  forms  varied  but  very  little  in  general  characteristics 
from  the  type  species  found  in  Italy  and  Spain.  Thirteen  species 
were  remarked  upon,  ten  of  which  were  described  as  new. 

Mr.  Oldfield  Thomas,  F.R.S.,  read  a  paper  on  a  collection  of 
Mammals  which  had  been  obtained  by  Col.  A.  C.  Bail  ward  during 
a  shooting-trip  through  Persia  and  Armenia  during  the  past 
summer,  and  which  had  now  been  presented  to  the  National 
Museum.  The  specimens  had  been  trapped  and  prepared  by 
Mr.  R.  B.  Woosnam,  who  accompanied  Col.  Bail  ward. 

31  species  were  enumerated,  and  special  attention  was  drawn  to 
the  discovery  of  Calom]/8cu3,  a  primitive  Murine  the  only  ally  of 
which,  amongst  recent  forms,  was  the  N.  American  Peromyscus, 

The  following  novelties  were  described  : — 
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Calomtscus  bailwardi,  g.  et  sp.  nn. 

Teeth  as  in  Peromyacua.  Tail  long,  heavily  pencilled.  Ears 
very  large.     Colour  rich  sandy  buff  above,  white  below. 

Dimensions : — Head  and  body  78  mm.  ;  tail  87  ;  hind  foot 
20*5;  ear  21 '5.  Skull:  greatest  length  26;  length  of  upper 
tooth-row  3'3. 

Hah.  Mala-i-Mir,  N.E.  of  Ahwaz,  Persia. 

Ti/pe.  Male.     B.M.  No.  5.10.4.68. 

PiPISTRELLUS  ALADDIK,  Sp.  n. 

A  very  small  species  allied  to  P.  nanus  and  P.  mimv^.     Small 
anterior  premolar  in  the  tooth-row.     Colour  pale. 
Forearm  31  mm.     Greatest  length  of  skull  11*3. 
Hah,  Derbeud,  W.  of  Isfahan. 
Type,  B.M.  No.  5.10.4.13. 

Ellobius  woosnami,  sp.  n. 

Colour  as  in  E.  luiescens.  Teeth  of  much  simpler  pattern,  the 
last  molar,  above  and  below,  nearly  as  simple  as  in  E,  talpinus. 

Head  and  body  112  mm.;  tail  16;  hind  foot  23.  Greatest 
length  of  skull  32. 

Hob,  Dumbeneh,  N.  of  Isfahan. 

Type.  Female.     B.M.  No.  5.10.4.65. 

A  communication  from  Dr.  Alfred  Duois  contained  the  de- 
scription of  a  new  Mexican  Snake. 

Mr.  Leonard  Doncaster,  F.Z.S.,  contributed  a  paper  on  the 
colour-variation  of  the  Beetle  Gonioctena  variabilis.  The  materia] 
on  which  the  paper  was  ba^ed  was  collected  almost  entirely  at 
Granada,  and  the  Author  found  that,  although  the  insect  was 
extraordinarily  variable,  when  a  large  collection  was  examined 
the  beetles  could  be  classified  into  two  chief  groups  with  but  few 
intermediate  forms. 

Mr.  F.  E.  Beddard,  F.R.S.,  contributed  two  papers  describing 
two  new  species  of  wormtf,  one  a  Pontodrilus  from  the  shores  of 
the  Red  Sea,  and  the  other  an  Enchjrtraeid  of  the  genus  Henlea 
from  India,  which  was  destructive  to  the  eggs  of  the  Locust. 

A  paper  was  read  from  Dr.  J.  G.  db  Man,  in  which  he  described 
two  species  of  Decapod  Crustacea,  a  Crab  and  a  Prawn,  collected 
by  Dr.  R.  Hanitsch,  of  Singapore,  from  a  small  artificial  fresh- 
water pool  on  Christmas  Island.  The  interest  of  their  occurrence 
lies  in  the  fact  that  previous  to  the  construction  of  the  reservoir,  a 
few  years  ago,  there  seems  to  have  been  no  possible  habitat  for 
these  animals  on  the  island,  and  they  must  have  been  introduced 
since  that  time,  perhaps  by  migration  from  the  sea.  The  Crab 
was  refeiTed  to  Ptychognathus  pusillus,  a  species  described  by 
Heller  from  the  Nicobar  Islands  forty  years  ago  and  not  since 
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found.  The  Prawn  was  made  the  type  of  a  new  variety  of  PaUemon 
lar,  both  the  variety  and  the  typical  form  having  a  wide  distri- 
bution in  countries  bordering  the  Indian  Ocean. 

Mr.  Richard  Staples-Browne,  F.Z.S.,  contributed  a  paper 
containing  the  results  of  experiments  he  had  made  in  connection 
with  the  heredity  of  webbed  feet  in  Pigeons. 

Mr.  Cecil  Warburton,  F.Z.S.,  read  a  paper,  prepared  by  himself 
and  Mr.  N.  D.  F.  Pearce,  on  new  and  rare  British  OnbcUidce. 
Eleven  species  were  remarked  upon,  of  which  seven  were  described 
as  new  to  science,  and  two  were  recorded  for  the  first  time  ss 
being  British.  The  nymph  of  Serrarius  microcephalus  was  de- 
scribed for  the  first  time,  and  it  was  pointed  out  that  GvMavia  sol 
of  Kramer  was  a  nymph  of  an  unknown  species  of  S&rrarius. 


The  next  Meeting  of  the  Society  for  Scientific  Business  will 
be  held  on  Tuesday,  the  16th  January,  1906,  at  half -past  Eight 
o'clock  p  M.,  when  the  following  communications  will  be  made : — 

1.  Mr.  W.  Storrs  Fox,  F.Z.S. — On  Bones  of  the  Lynx  from 
Gales  Dale,  Derbyshire. 

2.  Mr.  J.  Lewis  Bonhote,  F.Z.S. — On  Mammals  from  South 
Johore  and  Singapore  collected  by  Mr.  C.  B.  EJass. 

3.  Mr.  F.  E.  Beddard,  F.R.S. — Contributions  to  the  Anatomy 
of  the  Ophidia. 

4.  Mr.  Charles  S.  Tomes,  M.A.,  F.R.S.  —  On  the  Minute 
Structure  of  the  Teeth  of  Creodonts,  with  especial  reference  to 
their  suggested  Resemblance  to  Marsupials. 

The  following  Papers  have  been  received  : — 

1.  Mr.  Bashford  Dean. — Notes  on  the  Living  Specimens  of 
the  Australian  Lung-fish  {CercUodus  forateri)  in  the  Zoological 
Society's  Collection. 

2.  Mr.  Percy  I.  Lathy,  F.Z.S. — On  Three  new  Forms  of 
Butterfly  of  the  Genus  Hdiconius, 

3.  Mr.  E.  S.  Russell. — On  Trichorhizay  a  new  Hydroid  Genus. 

4.  Dr.  J.  W.  Jenkinson.  —  Notes  on  the  Histology  and 
Physiology  of  the  Placenta  in  Ungulata. 

5.  Miss  Gertrude  Ricardo. — Description  of  a  new  Genus  of 
the  TahanidcB. 

6.  Dr.  Jean  Roux. — Synopsis  of  the  Genus  Nectaphryne, 

7.  Mr.  J.  S.  Spurrell. — On  the  Angle  of  the  Jaw. 


Communications  intended  for  the  Scientific   Meetings  of  the 
Zoological  Society  of  London  should  be  addressed  to 
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I9th  December,  1905. 
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